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FOREWORD 


Fast-developing optical disk technology will have an 
increasing impact on libraries. The technology will be 
used by libraries as a medium for the storage, re- 
trieval and preservation of audio, audiovisual, image, 
text, and machine-readable data. It will also be used 
as a means of expanding the range and quality of 
library services. At the same time, the multiplicity of 
different products and different projections for the 
technology and its applications make this a confusing 
field. This paper seeks to assist Canadian libraries in 


assessing the technology and its potential library 
applications. 


In a paper of this type it is only possible to present an 
overview of the technology together with illustrative 
library applications. This overview is, in effect, a 
snapshot of a fast-moving scene at a particular point 
in time (November 1984), together with a detailed 
description of the National Library of Canada's Video- 
disc Demonstration Project, which took place between 
1981 and 1983. Where possible, the overview includes 
information designed to assist the reader to obtain 
later and more up-to-date information. 


The report is published following a recommendation of 
the National Library Advisory Board's Bibliographic 
and Communications Network Committee. 


INTRODUCTION 


The objective of this report is to assist Canadian 
libraries in assessing potential library applications of 
optical disk technology. 


Part | provides a general outline of the technology and 
notes a number of applications and projects. Descrip- 
tions are purposely general and illustrative in nature 
since the technology and its applications are devel- 
oping rapidly. Descriptions employ information avail- 
able in November 1984. For a broad survey of 
relevant literature, the reader is referred to the 
Annual Review of Information Science and Technol- 
ogy. A reading list is also provided in Appendix 7 of 
this report. A business-oriented survey with forecasts 
is available in Optical Disk Strategies for Electronic 
Publishers.” For later and more up-to-date informa- 
tion, the reader is referred to current journals, for 
example: 


* Optical Memory News, published by Rothchild 
Consultants, P.O. Box 14817, San Francisco, 
CA 94114-0817/(415) 621-6620, ISSN 0741-5869, 
SUS 295.00 per volume year. 


* Videodisc and Optical Disk, published by Meckler 
Publishing, 520 Riverside Avenue, Westport, CT 
06880/(203) 226-6967, ISSN 0742-5740, SUS 75.00 
per volume year. 


For more current authoritative information on 
products, service offerings, and projects mentioned in 
this report, the reader is referred to the organizations 
which provide the products and services or which 
mounted the projects. 


Part 2 is the report of the National Library's Videodisc 
Demonstration Project. This project provides an in- 
depth view of the potential of a specific optical disk 
system type, namely videodisc, to address library 
storage, preservation, and access concerns. 


Appendix | lists commonly used acronyms. Spelling of 
terms in Part | of this report follows common North 
American practice as shown in the already cited 
periodical Videodise and Optical Disk. Following this 
practice, disk is spelled with a "k" except in the terms 
"videodisc," "Compact Digital Audio Disc" (CDAD), 
and in proprietary names such as "Alcatel Thomson 
Gigadisc." Historically, the audiovisual community 
has preferred to spell disc with a "c," while the 
computer/communications/data processing community 
has preferred to spell disk with a "k." Since optical 
disk is finding more and more applications in the 
computer/communications/data processing _ areas, 
increasing use of the "k" spelling may be expected. 
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PART I: 
THE TECHNOLOGY AND ITS APPLICATIONS 


Roddy Duchesne 
Senior Network Officer 
Office for Network Development 
National Library of Canada 


1, OPTICAL DISK TECHNOLOGY 
1.1 The Terms "Optical Disk" and "Videodisc" 


The term "optical disk" in this report refers to a disk 
on which information is recorded in the form of 
markings (pits, bumps, spots or marks) by an optical 
system. The optical recording system normally 


employs a laser. A common width of marking is 0.5 
microns. 


The term "videodisc" in this report refers to a disk 
which: 


a) is encoded in an analogue format for replay on a 
TV or TV-compatible monitor; 


b) employs a similar recording density in bits per unit 
area to optical disk; and 


c) is designed to be read using either an optical or 
electrical capacitance (non-optical) detection sys- 
tem. 


The basic difference between analogue and digital 
encoding is noted in the next section, which reviews 
the main types of disks. The term "digital videodisc" 
is sometimes seen in the literature, but is not used in 
this report. Digital videodisc refers to analogue 
videodisc used to store digital data. Digital/analogue 
conversion is used with such disks. The term "anal- 
ogue optical data disk" is used to refer to these disks 
in this report. Examples of these disks are LaserData 
Inc. LaserDiscs and disks used by the Reference Tech- 
nology Inc. DataDrive 2000 system. 


Following the above definitions, developments such as 
optical tape and optical cards are not covered in this 
report. 


1.2 Types of Optical Disks 


Optical disks and videodiscs are categorized in numer- 
ous ways. Some of the principal categorizations are: 


* digital/analogue 

* optical/capacitance 

* read-write; read-only; write-once; erasable 
* direct read after write/pressed 

* reflective/transmissive 


* diameter size. 


These categorizations are reviewed briefly below: 
a) Digital/analogue 


Digital disks employ digital encoding. Conceptually, 
the encodable spiral on the disk is a set of regularly 
spaced binary bits. Each of the regular spaces either 
contains a marking or it does not, corresponding to 
binary | or binary 0. Markings and spaces between 


_ markings are in fact longer towards the circumference 


of the disk and shorter towards the centre of the disk. 
Binary digits or bits may be used to represent informa- 
tion in a variety of ways. Characters may be encoded 
in eight bit bytes, for example, or in an image 
(facsimile) form. In image form, the image is divided 
into pixels (picture elements). Depending upon factors 
such as the need to represent shades of grey, partial 
colour spectra or full colour spectra, there may be one 
bit or as many as 128 bits per pixel.’ 


Analogue disks employ pulse code modulation (PCM) 
that represents a continuously variable (analogue) FM 
Signal encoded by variances in the laser marking 
length and the space between markings. ° 


Analogue encoding is employed by consumer-market 
disks designed for playback of audiovisual materials, 
such as feature films, on TV or TV-compatible moni- 
tors. Analogue encoding is also employed by the 
LaserData Inc. DataDisc system, and the Reference 
Technology Inc. DataDrive 2000 system. Both systems 
can be used to store and retrieve digital data in 
addition to analogue data and both use digital/anal- 
ogue conversion to record digital data (for example, 
digital computer data) on analogue disks. 


b) Optical/capacitance 


An optical disk is recorded using a light source, 
normally a laser. A similar light source, normally a 
lower-powered laser, is used for reading by current 
optical disk systems. 


Capacitance systems employing magnetic encoding are 
not currently on the North American new-equipment 
market. Production of the only capacitance players 
sold in North America was discontinued in the spring 
of 1984; these were the Capacitance Electronic Disk 
(CED) players marketed principally by RCA. The 
other major capacitance system, called Video High 
Density (VHD), is marketed in Japan and England but 
not in North America. There is a possibility that VHD 
may be introduced into the American interactive 
industrial market within a year or so. It is not 
expected to be introduced into North American 
consumer markets.° Both CED and VHD systems 
employ electrical capacitance writing and reading 
systems. 


A hybrid optical/magnetic or magneto-optic system 
has been developed by the Japanese company, Daicel 


Chemical. This system employs a laser which heats up 
spots on the disk, producing a reversible magnetic 
field which is then read by a capacitance system. 


c) Read-write; read-only; write-once; erasable 


Read-write systems can both read disks and write on 
them. An example of such a system is the Alcatel 
Thomson Gigadisc’ system outlined in Table 3. 


Read-only systems can only read disks. Except for the 
Alcatel Thomson Gigadisc system, the other systems 
in Table | and Table 2 are of this type. 


Write-once is a term used in contrast to erasable. The 
Alcatel Thomson Gigadisc system in Table 3 is a 
write-once system. Erasable systems are at the 
research and development and prototype stage. There 
are still performance and reliability problems with 
erasable media.® 


d) Direct read after write/pressed 


These terms refer to the means of producing the disk. 
Direct read after write (DRAW) is a process in which 
information is written on a disk a track or track sector 
at a time. "Track" is used here in the sense of one 
complete 360 degree turn of the read/write spiral on 
the disk. Immediately after writing, the information 
is read back and checked for errors. In the event of 
errors, writing of the same information is attempted 
in the next track or sector. The process is repeated 
until a track or sector is successfully written with no 
detected errors. 


Pressing is a process used to replicate disks from a 
suitable master. The process is similar to that used to 
replicate phonograph records; it is quick, cheap and 
used to mass-produce disks. Quantity-produced 
pressed disks have a much lower unit cost than direct 
read after write disks, which are generally lower in 
unit price for single disks or disks in very small 
quantities. The March 1985 Pioneer mastering charge 
for single-sided linear CAV (Constant Angular Veloci- 
ty) videodiscs was $US2100, and $US4200 for two- 
sided disks. Replication was $US10 for each single- 
sided disk and $US15 for each double-sided disk for the 
first 1000 disks; these prices dropped, respectively, to 
$US7 and $US12 for quantities over 1000. Interactive 
CAV and all CLV (Constant Linear Velocity) videodisc 
prices were from 15 percent to 25 percent higher. In 
mid-1984, Philips Megadoc blank DRAW disks were 


quoted at $US600 per single-sided and $US900 per 
double-sided disk. 


Error correction techniques are used to achieve ac- 
ceptable corrected BER (bit error rate) in both direct 
read after write and pressed disks. Both processes are 
used to produce disks with corrected BER of_better 
than one undetected bit in error in 10 bits. 
Achieving higher degrees of freedom from error 
entails the use of more disk space for parity and error 
correction bits and redundancy associated with error 
correction. This disk space is not available for user 
data and is often referred to as "storage overhead." In 


LaserData Inc. LaserDiscs, about 30 percent of total 
disk capacity is taken up with error correction and 
track/sector addressing.” In Philips Megadoc disks, 
some 5 percent of total capacity is used for header 
information and another 20 percent is reserved for 
error correction. © 


e) Reflective/transmissive 


Reflective disks have a mirror-like finish. If the disk 
is encoded on both sides, it must be turned over for 
reading the second side. Transmissive disks do not 
need to be turned over to read the second side since 
the reading laser can be refocussed to read the second 
side through the disks, which are made of translucent 
material. In spite of this advantage, the vast majority 
of optical disks are reflective disks. 


f) Diameter size 


The most common disk diameter sizes are 4.72 inches 
(12cm) and 12 inches (30cm). These are nominal 
sizes and not necessarily the exact measurements of 
disks made by particular manufacturers. The smaller 
size is used by the widely marketed Compact Digital 
Audio Disc (CDAD) system. The larger size is used by 
consumer and industrial market videodisc systems and 
is used by a number of optical data disk systems. 


There are a number of other disk sizes. The five 
nominal disk sizes for which recorded and unrecorded 
standards proposals have been submitted are 14, 12, 8, 
5.25 and 4.72 (12cm) inches.’’ Eight-inch optical 
reflective videodiscs are currently marketed in North 
America, mostly containing rock music and video 
program material. The Japanese Video High Density 
system uses ten-inch diameter capacitance disks. 


1.3 Major Types of Currently Marketed Optical Disk 
Systems 


Table 2 and Table 3 below note the salient charac- 
teristics of the four principal types of optical disk 
systems on the North American commercial market: 
Compact Digital Audio Disc (CDAD), videodisc, digital 
optical data disk, and analogue optical data disk. 
These system types are reviewed briefly below. 


1.3.1 Compact Digital Audio Disc (CDAD) 


These 4.72-inch diameter disks are strictly standard- 
ized, and are also commonly referred to as Compact 
Disc or sometimes as Audiodisc. CDADs are used as a 
medium for very high quality audio and are mass- 
produced for the consumer market. 


Currently marketed disks contain only audio, no video 
or computer-readable data. CDADs are produced by a 


pressing process and are optical reflective and read- 
only. 


CDAD player makes and models differ mainly in 
features such as the number of selections which can be 
entered into memory and played back in a pre-selected 
order. There are 25 brands of players on the North 


American Market, including Fujitsu, Kenwood, Pana- 
sonic, Philips, Matsushita, Mitsubishi, Sanyo, and Sony. 


The National Library of Canada's Public Services 


Branch has an Alpine 7200 player. Features of this 
player include: 


* 16-program random memory function allowing the 
storage in memory of up to 16 tracks/disk manu- 
facturer index numbers and the playback of these 
in any designated order; 


uncued fast forward/fast backward at 75 times 
normal speed; and 


scanning at ten times normal speed with cue sound 


playing at normal pitch for the first ten seconds of 
each track/indexed item. 


Table 1 below compares CDAD and conventional LP 
system characteristics. Key CDAD advantages are: 


* superior sound quality; 


* given initial quality of the master tapes from 
which the sound is copied; much less noise; "A hi- 
fi enthusiast's dream come true";'* 


* virtual freedom from wear and tear, and from dust 
and cleaning problems associated with conventional 
records; 


* much less susceptibility to vibration: for example, 
there are car models on the market; 


* remote control and random access features; and 


* longer maximum playing time — approximately 
three times longer per side; in practice, CDADs 
are currently marketed with a single playing side 
and this is not fully used; this generally results in 
a single-sided CDAD having the same playing time 
as a double-sided LP. 


1.3.2 Videodisc 


The format for videodisc is not as standardized as that 
for CDADs. Several very different formats are in use 
in North America. The largest number of disks sold to 
date are in the 12-inch diameter CED (Capacitance 
Electronic Disk) format used by the now discontinued 
non-optical CED system marketed principally by RCA. 
Since over half a million CED players were sold, and 
12 million CED disks were sold in the year preceding 
RCA's decision to cease production, there may be a 
continuing market for these disks even though players 
are no longer being manufactured. "° 


RCA's decision to discontinue production of CED 
players appears to spell the demise of the CED system 
and leaves optical reflective videodisc as the major 
videodisc format. Major manufacturers of optical 
reflective videodisc players include Pioneer, Sony, 
Hitachi and Philips. The National Library of Canada 
has a Pioneer PR7820 machine which it used in its 


Videodisc Demonstration Project (reported in Part 2 of 
this report). The Pioneer LDB-6000 player noted in 
Table 2 is a later model, with 2K of built-in memory 
compared with the IK of built-in memory in the 
PR7820. The Library of Congress's operational Analog 
Video Disk System uses Sony disks and players. 


Optical reflective videodisc players of one make can 
generally play disks made for another make of player, 
provided that play is straight-through and not inter- 
active. Interactive play involves the reading of pro- 
grams from the disk and their execution by the micro- 
processor in/with the player. It is possible to master 
an interactive disk which will include programming to 
run on different makes of players. However, disks are 
normally mastered for one make of player. Inter- 
active features can be used on the make of player for 
which the disk was mastered, but may not work on 
other makes of players. 


TABLE 1 
Comparison of Compact Digital Audio Disc 
and Conventional LP System Characteristics 
Compact Digital Audio onventional 
Dise (CDAD) Systein LP Player 
Specifications 
Frequency response 20 Hz - 20 kHz ~ 0.5 dik 30 Hz - 20 kHz ~ 3 dB 
Pvna nic Faye Mlore than 99 dis 79 dis (at 1 kez) 
S/N 90 dB 60 di 
Harrnonic distortion Less than 0.01% 1- 2% 
Separation More than 90 dis 25 - 30 dB 
Wow & flutter Quartz precision 0.93 % 
Dimensions 
Disk diameter 4.72 in./12 cm 12 in./30 cm 
Playing time: 60 20 - 25 
minutes per side (max. 74) 
Operation/Reliability 
Durability - Disk Semi-per:manent High — frequen 


alter being played sev- 
eral tens of timnes 


- Stylus Over 5000 hours 500 - 600 hours 


Operation * Quick and easy access * Needs stylus pressure 
due to micro-computer adjustment 
control 
* A variety of pro- * Easily affected by 


grammed play possible external vibration 


* Increased resistance to 
external vibration 


Dust and scratches 
cause noise 


Dust, scratches, and 
fingerprints are made 
almost insignificant 


Maintenance 


Twelve-inch diameter pressed, read-only, analogue, 
optical reflective videodiscs are on both the North 
American consumer and __institutional/industrial 
markets. |Mass-produced consumer disks are used 
mostly for replay of feature film, general education 
and how-to material (for example, how to play tennis). 
Institutional/industrial market disks are commonly 
used for instructional purposes (for example, tech- 
nician training); for promotional/publicity purposes 
(for example, US Army recruiting); entertainment (for 
example, arcade games); and for storage and retrieval 
of audiovisual materials (for example, art images). 


Eight-inch diameter optical reflective videodiscs on 
the North American consumer market are used mostly 
for rock music and video. These disks can be played 
on the same players as 12-inch diameter optical 


reflective videodiscs. 


TABLE 2 


Illustrative Compact Digital Audio Disc 


System used as an example 


Disk diameter 


Disk characteristics 


Two-sided disks? 


Playing time: minutes 
per side 


Disk rpm 


Disk life in years 


Mid-1984 
Pre-recorded disk price 
range: $Canadian 


Mid - 1984 
Player price range: 
$Canadian 


Access time in seconds 
with correct disk side 
mounted 


Dimensions 
WxHxD mm 
inches 


Weight kg 
Ib 


Light source 


Operate in normal 
office environment 


Additional equipment 
required to operate 


a) minimum 


b) desirable additions for 
enhanced performance 


Main competing systems 


and Videodisc Systems 


Compact Digital 
Audio Disc (CDAD) 


Alpine 7200 with 
remote hand control 
4.72 in./12 cm 
digital; optical re- 
flective; read-only; 
replicated by pressing 
process 

feasible, but only 
single-sided disks 
marketed in mid-1984 
74 maximum; most 
commercial disks 


play 45 


200-500 (CLV) 


> 10 
15-25 


1080 


2 seconds to 
selected track 


435 x 81 x 332.5 
L7OL XSL xa 


6.9 
1552 


laser diode 


yes 


a) amplifier; pair 
of loud-speakers 


LP phonograph 
records; audio 
tape systems 


Videodise 


Pioneer LD-V6000 

with remote control 
unit 

12 in./30 cm 

analogue; optical re- 
flective; read-only; 
replicated by pressing 
process 


yes 


30 (CAV) 
60 (CLY) 


1800 (CAY) 
600-1800 (CLV) 
>10 


25-40 


2050 


maximum 3 seconds 
to specified frame 


420 x 150 x 415 
16.6 x 5.9 x 16.4 


14 
30.8 


laser diode 


yes 


a) colour monitor 


b) amplifier; pair 
of loud-speakers 


videocassette 
systems 


Videodiscs can be produced in CAV (Constant Angular 
Velocity) or CLV (Constant Linear Velocity) format. 
In the CAV format, one video frame is recorded per 
track, or — more strictly — per 360 degree turn of the 
videodisc. This format provides random access to 
each frame and sharp freeze frame, but has a lower 
storage capacity than the CLV format. 


With the CLV format, one video frame per track is 
recorded on the inner portions of the disk, expanding 
to three frames per track on the outer portions of the 
disk. Only limited random access is normally possible 
with CLV disks, and no freeze-frame, but CLV disks 
can hold twice as much data as CAV disks. Twelve- 
inch diameter CAV videodiscs store up to 54 000 NTSC 
(United States National Television System Committee 
standard) video frames per side with accompanying 
stereo sound. Twelve-inch diameter CLV videodiscs 
store up to 108 000 NTSC video frames per side with 
accompanying stereo sound. Playing time for 54 000 
NTSC frames is 30 minutes, played straight through at 
30 frames per second. 


NTSC frames provide a resolution of approximately 
50 x 50 lpi (lines per inch), not generally suitable for 
recording whole pages of text. As noted in Part 2, an 
average of four NTSC frames per page was found to be 
required for the legible recording and playback of 8& 
1/2 x 11 inch pages of text. 


The most nearly competitive system to videodisc is 
videocassette. Compared with videocassette systems, 
optical reflective videodisc systems have a number of 
advantages: 


* much greater play-life; 
* fast random access; 


* for CAV format disks: random access to each 
frame on the disk and a sharp still frame which can 
be maintained over long periods without wear; 


* superior picture quality to even high quality, high 
speed videocassette — reproduction of this quality 
on the monitor depends on the quality of the 
monitor; 


* superior sound quality similar to hi-fi videocassette 
— reproduction of this quality depends upon ampli- 
fier and speaker arrangements; 


non-erasability — for applications where this is an 
advantage; and 


* technical characteristics (for example, random 
access and still frame) much better suited for 
interactive computer-assisted applications such as 
interactive learning programs. 


Compared to videocassette systems, optical reflective 
videodisc systems also have a number of 


dis = 
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* disks cannot be erased afd re-recorded; 


* higher playback cost per hour: VHS SLP tapes with 
a three-hour or more playback time have a play- 
back cost per hour of $US3 or less’ compared to a 
CLV consumer-market optical reflective videodisc 
with a playback cost per hour of $US8 or less; 


much fewer available prerecorded titles — about 
380 titles in March 1982, compared to 5000 
BETA/VHS titles;’® new titles have been added in 


both formats, but a very considerable disparity 
remains; and 


generally higher player cost, at least at the lower 
end of the price spectrum, since bottom-of-the- 
line VCRs are considerably cheaper than bottom- 
of-the-line videodisc players. 


1.3.3 Digital Optical Data Disk 


Optical Data Disk 4s frequently abbreviated to ODD. 
The acronyms OD~ or OD3 are sometimes used to 
refer to Digital Optical Data Disk. 


This type of disk is produced by a direct read after 
write process and may be read using a read-write unit 
or a read-only unit. Alcatel Thomson Gigadisc and 
Philips market 12-inch diameter optical reflective 
systems. Storage Technology Corporation employs |4- 
inch diameter optical reflective disks. 


Key advantages of digital ODD systems are: 
* Storage capacity 


They are capable of handling very large quantities of 
data using mechanical disk changers ("jukeboxes"). 
The Philips Megadoc automatic disk exchanger handles 
up to 64 double-sided disks (i.e., 128 gigabytes), 
changing disks in about 15 seconds. At the time of 
writing, up to three exchangers could be handled by a 
single Megadoc system. Byte storage costs are much 
lower than magnetic disk; competitive with some 
microforms; higher than microfilm,'’ lower than on- 
line magnetic tape; and becoming lower than mag- 
netic tape on the shelf.'° International Data Corpora- 
tion quoted in 1984 the following storage costs per on- 
line megabyte: conventional tape drives $US150; 
IBM 3380 disk drives $SUS40; four gigabyte optical disk 
drive $US5.2° LINK Resources Corporation has fore- 
cast that optical storage will have a serious impact on 
micrographic storage by the early 1990s.?' 


* Suitability of data rates for high speed data 
transfer 


A critical factor in computer applications is the 
transfer of large files of machine-readable data, and 
high speed facsimile transfer. The Thomson Gigadisc 
data transfer rate is 3.83 Mbits/sec. 


TABLE 3 


Illustrative Optical Data Disk (ODD) Systems 


Digital Analogue 
ODD ODD 


System used as an example Alcatel Thomson 


Gigadisc Model GD 


LaserData Trio 
110 controller; 


1001/20 with Pioneer LD-V1000 
controller GC LaserDisc Player 
1001/10 

Disk diameter 12 in./30 cm 12 in./30 cm 


Disk characteristics digital; optical re- 
flective; read-write; 
recorded using direct 


read after write 


analogue; optical re- 
flective; read-only; 
replicated using 
pressing process 


process 

Two-sided disks? yes yes 
Playing time: minutes 35 30 (CAV) 

per side 
Disk rpm 1122 1800 (CAV) 
Disk life in years 
- before recording 5 10 year 
- after recording 10 life or better 
- physical copy 10 normally quoted 
Approximate capacity 

per side: 
- user data bits 8 x 10°(IGB) 6.4 x 10? (800MB) 
Corrected bit error rate 10712 10712 


Player access time 


within 40 track 1.3 seconds 


with correct disk side band - 5 msec; average 

mounted beyond band - (LD-V 1000 player) 
200 msec 

Operate in normal yes yes 


office environment 


Additional equipment 
required to operate computer and peri- 
pherals depending 


on application 


microcomputer; micro- 
computer interface; 
monitor; peripherals 
according to applica- 
tion 


Main competing systems : 
- computer peripherals magnetic tape; 


magnetic disk 


magnetic tape; 
magnetic disk 
- document/image storage analogue ODD; 
microforms; 
magnetic tape 


digital ODD; 
microforms; 
magnetic tape 


paper paper 


* Ability to handle colour, limited only by input and 


output devices 


* Suitability for applications requiring only a small 
number of copies of each disk 


Digital ODD may also be pressed in quantity for 
electronic publishing in a similar manner to the way 
that Compact Digital Audio Discs are pressed in 
quantity. 


* Reliability 

Optical disk equipment is much less prone to mecha- 
nical failure (for example, head-crashes) than magnet- 
ic disk or tape. Optical disks are themselves much 


less sensitive to dust, wear and tear, and handling. 


* Long lifespan 


Alcatel Thomson Gigadisc quotes a ten-year lifetime 
after recording. A disk write-life of 2.5 years and a 
read-life of 7.5 years have been quoted for the Philips 
Megadoc system.** Magnetic computer tapes require 
refreshing every 20 to 24 months. 


* Designed to operate in a normal office environ- 
ment, unlike high-speed mainframe computer mag- 
netic tape and magnetic disk peripherals 


Digital Optical Data Disk systems have a number of 
limitations, often more associated with the marketing 
concept employed than inherent in the technology; for 
example, the Philips Megadoc document digitizer 
available in mid-1984 was designed to handle docu- 
ments with a page size no larger than A4/8 1/2 x 
11 inches; it also reduced colour images to black-and- 
white pixels. Some limitations common to current 
digital ODD systems are: 


* Write-once 


With present commercially available systems, once a 
read-write system has written on a portion of disk, 
that portion cannot be reused for new data. For some 
applications this is an advantage. Commercially avail- 
able, operationally proven erasable optical disk 
systems are not expected before 1986. 


* Equipment cost 


Present digital ODD systems can be expensive when 
all necessary peripherals are included [for example, 
document digitizer; flying spot scanner; mini/micro- 
computer and software; high resolution monitor(s); 
audio input and output equipment; printer(s); auto- 
matic disk exchanger(s)]. In mid-1984 the Philips 
Megadoc System was priced at $US0.25 million to 
SUS1.4 million, depending on the configuration.”* 
Digital ODD systems depend on the application but are 
generally more costly in straight equipment cost than 
videodisc systems. The introduction of CDROM 
digital ODD systems will go a long way toward closing 
the gap in player costs between digital ODD and 
videodisc at the low end of the digital ODD equipment 
price spectrum. 


* Slow speed of input digitizers 


In mid-1984, the Megadoc image scanner was manually 
fed and digitized up to 1080 pages an hour; in practice, 
manual feeding is unlikely to reach and maintain this 
input rate. Micrographics equipment routinely 
converts 4000 or more pages an hour. 


* Slow access time compared to magnetic disk 


In a comparison made by GEAC Computer Corpora- 
tion, the following figures were obtained: ** 


Total Total 
read time write time 
msec msec 
Thomson-CSF GD 1001 
digital optical disk 180 230 
Magnetic disk 40 56 


Speed of access is particularly important in accessing 
indexes to data bases in large multi-user multi-task 
mainframe computer systems. By contrast, access 
times in the one-to-three second range may be quite 
acceptable in small _ single-task microcomputer 
systems. 


1.3.4 Analogue Optical Data Disk 


This type of disk is essentially a conventional video- 
disc written in a manner which allows the storage of 
digital data via digital-to-analogue conversion and the 
inclusion of error-correction data. The marketing of 
systems using this type of disk is a recent develop- 
ment, pioneered in 1983 by LaserData Inc., Woburn, 
Massachusetts. LaserData Inc. LaserDiscs are optical 
reflective, read-only disks produced using a pressing 
process. Deliveries commenced in 1984. The newness 
of this system means that it is still proving itself and 
details of aspects such as pricing are more likely to 
change with it than with systems that have been on 
the market longer. Table 3 provides basic details. A 
system using the same basic technology is marketed by 
Reference Technology Inc., Boulder, Colorado. Refer- 
ence Technology Inc.'s DataDrive 2000 system differs 
from the LaserData system in a number of ways. At 
$US8900 for quantity 100, the system was higher 
priced and offered faster access times than the 
LaserData system a mid-1984. A corrected byte (sic) 
error rate of 107} bytes was also claimed Cope 
to the LaserData corrected bit error rate of 107!4, 7° 


According to the company's president Martin Hensel, 
the LaserData system is oriented towards "publishers 
of reference works, texts, directories, and periodicals 
who would market databases on videodiscs and equip- 
ment for using them." *° The Reference Technology 
Inc. DataDrive 2000 system is expected "to be used to 
distribute databases that require large storage capaci- 
ty and/or fast access times. These would include legal 
references, indexed catalogs, medical expert systems, 
scientific/technical information, library support, eco- 
nomics/econometrics, financial services, and govern- 
ment publications, which include all of the others. 
Many of these now need to be partitioned before they 
are distributed because no media has sufficient capac- 
ity to hold them. Such databases would benefit from 
the DataDrive 2000's IGB capacity." 7” 


The principal economic and performance differences 
between the LaserData/Reference Technology Inc. 
analogue ODD systems and the Alcatel Thomson 
Gigadisc digital ODD system are as follows. 


The LaserData/Reference Technology Inc. system disk 
prices favour applications where disks are produced in 


quantity, for example, electronic publishing applica- 
tions. They disfavour applications requiring only a 
very small number of copies of each disk, such as 
single institution preservation/archival applications. 


The LaserData System employs a comparatively inex- 
pensive and slow access time disk player. This tends 
to favour the use of the LaserData system for applica- 
tions with numbers of user workstations where access 
times in seconds are quite acceptable. An example of 
this type of system would be a local reference work- 
station controlled by a microcomputer and providing 
access to audiovisual and/or textual data bases pub- 
lished in quantity on LaserDisc. The same parameters 
disfavour the LaserData system as a peripheral for a 
large computer system where speed of access is a 
critical factor. The Reference Technology Inc. 
DataDrive 2000 system is targeted to fill a market 
position between the LaserData system and the Alcatel 
Thomson Gigadisc digital ODD system. "The Data- 
Drive 2000 offers performance comparable to a high 
end Winchester and ought to support up to about 16 
users fairly easily." 78 


1.4 Future Developments 


Some of the most dramatic developments are expected 
in the Compact Disc area. Some of these develop- 
ments are: 


* Large expansion in the number of CDAD titles 


By August 1984, slightly more than 1000 titles had 
been released in CDAD format. This will at least 
double by the end of 1985, and continue to grow at a 
very rapid rate. At the same time CDAD prices will 
fall. 


* Introduction of multiple CD products 


JVC already had a 130 disk jukebox for CDs in mid- 
1984 priced at 600 000 yen ($US2500) and providing an 
average access time of 13 seconds. This time includes 
time to reject, search and begin play.*° CDROM 
(Compact Disk Read-Only Memory) devices are 
expected within the first half of 1985. The capacity 
of a single CD is around 560 MB compared to an IBM 
PC diskette's 360KB. CDROM device prices have been 
predicted to drop from the area of $US1500 as produc- 
tion volumes increase and the market develops. CDs 
including graphic information (for example, song 
lyrics, album liner notes) are already on sale in 
Japan.°° Later developments include CD-DRAW (CD- 
direct read after write). 


Further developments involving disk formats other 
than CD, as well as CD are predicted: 


* Combination CD/videodisc players 


Pioneer Video of Montvale, New Jersey, has announced 
that it will market a combination Compact  Disc/ 
videodisc player. The player will use a common disk 
tray and will accommodate a variety of disk sizes, 
including 4.72-inch, 8-inch and 12-inch disks. It should 
be available in the United States in February 198). 


* Computer peripherals 


Optical data disks will become widely used as a 
computer peripheral in all types of computer in- 
Stallations. They will partly replace magnetic tape as 
a data archiving medium. ODD devices will also 
figure in Local Area Network (LAN) configurations. 
GEAC Computer Corporation Limited has already 
demonstrated a LAN (Net/One) linking Alcatel 
Thomson Gigadisc with a number of GEAC computers 
and terminals. 


* Electronic publishing 


Use of CD and 12-inch ODD for electronic publishing 
will increase, bringing the facility of making local 
access to very high use data bases, reference works in 
machine-readable form, and audiovisual materials to 
the local institution. There will also be increased use 
of optical data disk (in sizes including compact disks 
and 12-inch disks) for applications involving large 
quantities of data with very little updating required, 
such as data archives. 


* Erasable disk systems 


The commercial introduction, installation and use of 
erasable disk systems, probably at relatively high 
prices, by the end of 1986. This will be for commer- 
cial purposes rather than for home installation and 
use, since prices will be too high for the home market. 
Daicel Chemical has announced that it will mass- 
produce erasable disks around the middle of 1986.°* 


2. APPLICATIONS AND PROJECTS 


A very large number of applications and projects are 
relevant to libraries. This chapter provides notes on 
operational applications and a few selected projects 
described as far as possible using cited published 
accounts. Any snapshot is quickly outdated: the 
purpose of the descriptions is not to provide up-to- 
date details, but to illustrate the types of ways that 
libraries and agencies concerned with information and 
document delivery are currently using the technology. 
For up-to-date details, the reader is referred to the 
project institutions, their publications, and the litera- 
ture. For descriptions of a wider set of projects, the 
reader is referred to the "Videodisc Projects Direc- 
tory" entries contained in successive issues of the 
journal Videodisc and Optical Disk, and proceedings of 
relevant conferences. Optical Memory News normally 
publishes a conference calendar in each issue. 


2.1 Operational Applications 
Operational applications in libraries in 1984 included: 


* the use of videodiscs and CDADs as regular library 
materials made accessible to library patrons; 


* the use of Digital Optical Data Disk in a library 
catalogue card storage, retrieval and printing 


system; 


* the use of Digital Optical Data Disk for document 
storage, retrieval and printing; and 


* the use of videodisc as a public relations tool. 


In addition, a number of ongoing and completed pro- 
jects relate to the use of disks for the storage and 
retrieval of library materials and for instructional 
purposes. 


A number of public libraries loan videodiscs to pa- 
trons; some also rent out players. In the fall of 1984, 
at least 25 Canadian libraries offered services of this 
type.** Most were public libraries, including the 
Ottawa Public Library; the number also included a 
board of education library and a school board library. 
A service of this type was particularly successful at 
Edmonton public libraries.°* A number of American 
libraries have successfully offered similar services.°° 
The National Library of Canada has both CDAD and 
videodisc systems with disks which can be used by 
patrons. 


In October 1984 the Library of Congress Cataloging 
Distribution Service used two Optimen Digital Optical 
Data Disks to store some 850 000 card images. It was 
at that time projected that the application would 
ultimately use an estimated 25 Digital Optical Data 
Disks to store approximately 5.5 million card images 
which do not exist in machine-readable MARC form. 
The cards are in over 400 languages and several dozen 
non-roman alphabets. A laser scanning system was 
used for input of card images for initial storage on 
magnetic disk and subsequent transfer to optical disk. 
An extremely high resolution of 480 lines per inch was 
used to capture fine strokes, for example, of Japanese 
ideographs. Output was via a specially adapted Xerox 
9700 laser printer that produced 12 cards per second. 
The complete system including input, storage and 
output was referred to as the DEMAND system, for 
Digitized Electronic MARC and Non-MARC Display. 


PAPYRUS, a document storage system, was in opera- 
tion in mid-1984 at the library of the Centre national 
d'études des télécommunications, Issy-les-Moulineaux, 
France. The system was one of the first library 
applications of the Thomson Gigadisc system.°° It 
incorporates a jukebox made by Integrated Automa- 
tion, Alameda, California; high resolution CRTs and 
laser printing of documents.°” 


An example of videodisc as a public relations tool is 
provided by the National Library of Canada's demon- 
Stration videodisc, although this is not the only func- 
tion of this disk. The disk, fully described in Part 2 of 
this report, includes a film about the National Library, 
a Slide show about the national bibliography Cana- 
diana, and a narrated tour of the library. The disk has 
both English and French sound tracks. This material 
has been shown on numerous occasions both at the 
Library and at conferences. 


2.2 Major Ongoing Projects: North America 


The Library of Congress Optical Disk Pilot Program 
has two main components: print and non-print. The 
print program®® involves inputting and accessing 
printed page images on disk at a projected continuing 
input rate of 500 000 page images per year. These 
page images have a resolution of 300 lines per inch; 
the images are primarily of current materials, 
including journal articles, law materials, manuscripts, 
music and maps. Some retrospective material is 
included. The storage system centres upon a Thomson 
optical disk read/write unit with a 100 disk jukebox 
and magnetic disk buffers. 


The configuration of the Library of Congress's Digital 
Optical Disk system was outlined in a 1984 article. °° 
The design included output via a terminal cluster 
controller, frame buffers, video system and printer 
interfaces and up to eight high-resolution (300 lines 
per inch horizontally; 150 lines per inch vertically) 
viewing terminals, some with attached convenience 
printers. This configuration included six viewing 
terminals and medium speed printers in the reading 
rooms of the Jefferson, Madison and Adams buildings; 
two viewing terminals and one medium-speed printer 
in the Newspaper and Current Periodical Room; one 
terminal and one printer in the Main Reading Room; 
and one terminal in each of the three other reading 
rooms. Off-line batch printing was via a Xerox 5700 
printer with 300 lpi resolution. 


Input systems included in the configuration were a 
300-line-per-inch document scanner capable of reading 
pages of up to 11 x 14 inches in size, and a microfiche 
scanner. Users at viewing terminals could request 
material from the system; the system would retrieve 
the appropriate disk, store requested images on the 
magnetic disk buffer for use, and return the disk to 
the jukebox for use by others. Users wanting copies of 
the material could use the convenience printer or 
request an off-line batch print. 


Important aspects evaluated within the pilot program 
include the use of optical disk for preservation; faster 
service to users; improved access (for example, mate- 
rial from multiple reading rooms accessible at one 
terminal); efficient use of space; and image enhance- 
ment. Pilot operations commenced in 1983 and will 
extend through 1986. 


The Library of Congress's non-print program addresses 
the use of optical disk for preservation, access and use 
of image materials including still photographs, archi- 
tectural drawings, cartoons, motion picture, television 
programs and sound recordings.*° The program is a 
family of related experiments using six laser video- 
discs and two Compact Digital Audio Discs. The five 
principal facets evaluated by the experiment are tech- 
nical (the how of creating disks); copyright and gift 
restrictions encountered; preservation (endurance of 
the disks, and saving of wear and tear on originals); 
research access and use; and dissemination (informa- 
tion about the program, and loan of selected disks). In 
June 1984, the Library made available to users the 


first of the six videodiscs. The disk, a player, and a 
monitor were placed in the Prints and Photographs 
Reading Room. The disk holds images of almost 
40 000 photographs, posters, architectural drawings, 
and other pictorial items from the Library's prints and 
photographs collection. Disks for later release 
included 10 000 images from the Prints and Photo- 
graphs Division; almost 100 000 motion picture pub- 
licity stills from the Motion Picture, Broadcasting and 
Recorded Sound Division; a selection of seven colour 
films and film segments; a selection of 30 titles from 
the paper print collection of pre-1910 motion picture 


films; and two television newscasts from July 3-4, 
1976." 


Public Archives Canada has an on-going optical disk 
program for the storage and retrieval of archival 
data. Plans include the use of a Thomson Gigadisc 
system for a _ series of archival applications, 
commencing with machine-readable data archives. 
Project work also includes work on digitizing photo- 
graphs and work on digital sound recording with the 
National Film, Sound and Television Archives in 
Ottawa. 


2.3 Major Ongoing Projects: Europe 


Two major European projects are EURODOCDEL and 
Transdoc. These projects are part of a family of ten 
European Economic Community projects costing 16 
million ECU, of which 3.7 million ECU were budgeted 
for 1984-85.47 A major French project is called 
SARDE. 
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EURODOCDEL is a Europe-wide project and a joint 
venture of the Dutch firm Europe Data and the 
French company ClI-Honeywell Bull. The following is 


quoted directly from Euronet DIANE News, no. 35, 
March-May 1984, p. 9: 


It involves full text store, bibliographic files 
and user service centre (sic) in several coun- 
tries. If it is successful it could form the 
nucleus for a range of information transfer 
services involving satellite distribution, elec- 
tronic mail, decentralized document stores and 
automatic translation. 


The sixty initial users will include major li- 
braries and corporations and several EC state 
parliaments. The overall aim is to test high 
quality electronic publishing and state-of-the- 
art European technology such as optical discs, 
image scanning systems, satellite data delivery 
and next generation videotex applications. 


The project is expected to demonstrate the 
degree to which the physical components of a 
document delivery system can be spread over 
several countries and such a hybrid retrieval 
system is economically justified. It will also 
give an idea how remote regions of the Commu- 
nity can be served as well as the more central 
regions. 


Initially 25 videotex terminals and 8 Mailmaster 
facsimile transceivers will be supplied by the 
project to identified user groups. A_user- 
friendly, menu search, videotex terminal will 
permit users to order documents once they are 
identified. A supply of 3000 EC documents 
with about 45 000 pages is foreseen at first. 
The full text, digitized at 8-10 pixels/mm (200- 
250 lpi), will be stored on magnetic disc and 
later on digital optical disc. Documents will be 
transmitted to the user by mail, high speed 
facsimile or by satellite link when ECS or 
Telecom-|1 becomes available. 


Transdoc is an electronic delivery project. The fol- 
lowing description is quoted from Euronet DIANE 
News, no. 35, March-May 1984, p. 10: 


Some 2000 users in France, Belgium and the 
Netherlands will participate in the project. The 
Transdoc consortium consists of CNRS, Electri- 
cité de France, "Institut national de la proprie- 
té intellectuelle (INPI), Télésystemes, APPMF 
and the DARIS group in the Lyon-Grenoble 
area. 


The project will upgrade one of the largest 
document delivery services in Europe, that of 
the CDST service of CNRS in France. This 
serves the PASCAL Ns oe 

ts) and EDP (technical reports - 
eee with about two million document 
requests per year. 


About 200 000 pages of scientific, technical and 
medical journals, 300 000 pages of patents and 
100 000 pages of technical reports will be 
stored on a two track storage system. Thus the 
cost effectiveness of both optical disc and 
automated microfiche systems can_ be 
compared. 
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A Thomson digital optical disc system will hold 
1 Gigabyte of data per side. Documents can be 
scanned at a rate of 2400 pages per day ata 
resolution of 8 to 12 pixels/mm (200-300 Ipi). 
Laser prints can be sent by post or via Group III 
facsimile transmission or later Group IV (mixed 
mode). 


The same documents will also be stored in a 
CGA-Alcatel automated microfiche cabinet, 
digitized on demand and transmitted in the 
same way as disc. 


Besides offering a valuable comparison between 
the two systems, the project will also imple- 
ment automatic links between bibliographic 
databases on Questel and the mass stores. It 


will also initiate an experimental royalty paying 
system. 


The results are expected to show that an exist- 
ing bibliographical database in ISO format can 
be linked to an automated full text delivery 
system. This would advance the state of the 
art of online retrieval considerably, and would 
overcome a major obstacle to the widespread 
use of bibliographical files. 


SARDE is a project of the Centre national d'études des 
telecommunications, Issy-les-Moulineaux, France. It 
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aims to replace five million pages of technical docu- 
mentation, partly reproduced at 2000 sites, by a fully 
electronic storage, retrieval and display system. 
Documents are A4 to AO in size and include technical 
drawings needed by telephone technicians. The system 
employs Thomson Gigadisc drives and jukeboxes. A 
computer data base is used to locate documents. 
Document images are sent by 64Kb links to local 
workstations. Workstations include high definition 19- 
inch 4 million pixel screens; a powerful SM90 French 
microcomputer; a small image printer and local disk 
and network interfaces. Although CCITT (Comite 
consultatif international télégraphique et télépho- 
nique) Group 3 and Group 4 compression schemes can 
be used, a special SARDE project compression scheme 
has been found to give five times more compression, 
enabling the storage of five times more images on a 
disk and a five-fold reduction in transmission time for 
data sent over the network. The project schedule 
includes commencement of operations in 1985 and 
completion of the pilot project in the spring of 1986.5" 


2.4 Available Technical Processing and/or Reference 
Systems 


Companies which had by October 1984 announced 
optical disk systems supporting library technical 
processing and/or reference activities include: 


* Library Corporation 
P.O. Box 40035, Washington DC 20016 
Tel.: (800) 624-0559 


* Library Systems & Services Inc. 
1395 Piccard Drive, Rockville MD 20850 
Tel.: (301) 258-0200 


* Mnemos Inc. 
850 Bear Tavern Road, West Trenton NJ 08628 
Tel.: (609) 883-6286 


Details of offerings change over time and the company 
information above is given to assist the reader in 
obtaining up-to-date information. 


The Library Corporation's BiblioFile system, as initial- 
ly announced,” included a Sanyo (or IBM PC) micro- 
computer, a videodisc player, a controller, and ana- 
logue optical data disks containing the Library of 
Congress MARC data base and the Library Corpora- 
tion's ANY-BOOK acquisitions data base. Disks are 
recompiled and replaced each month, and contain 
author, title, ISBN, ISSN, LCCN and title key-word 
indexes. 


The Library Systems & Services Inc. is offering a 
minicomputer cataloguing system using the BiblioFile 
data base, and called MINI MARC. Library Systems & 
Services Inc. and the Library Corporation both market 
the BiblioFile data base to different market segments. 
The MINI MARC system was previously marketed with 
its data base on diskettes: the optical data disk 


version of the system is expected to be much more 
convenient. 


The Mnemos Inc. is offering the Mnemos System 6000 
which employs 12-inch optical disks radically different 
from the videodiscs, digital ODD and analogue ODD 
disks described elsewhere in this report. MnemoDiscs 
are micro-image or microfiche disks on which images 
are reduced 88 times. Electron beam recording is used 
on a glass master covered with a chemical "photo- 
resist" coating. The thinnest line on a MnemoDisc is 
approximately 1.2 microns. Digital data is recorded in 
the form of machine-readable bar codes. One disk can 
store 4MB of digital data. Alternatively, one disk can 
store 6000 optically reduced 81/2 x 11 inch pages. 
Combinations of digital data and page images can be 
stored on a single disk, for example, 1 MB of digital 
data and 5700 page images. 


The system was given its first major public demonstra- 
tion at the April 1983 National Micrographic Associa- 
tion annual conference. A Mnemos workstation had a 
November 1984 price of $US3950 (Qty 1) and disks 
cost $US9 in 1000 quantities. The desktop workstation 
consists of two modules: a rear projection unit and a 
detachable intelligent keyboard. Each module is 
controlled by a 6809 microprocessor. The rear projec- 
tion module contains 64K of RAM and 24K of ROM. 
The keyboard has 1K RAM and 8K ROM.*° Built-in 
applications software and digital indices guide the user 
in finding any of the stored pages quickly. A selected 
page is displayed on the rear projection screen in 
about one second. Resolution is 200 x 200 Ipi, giving 
legible reproduction of type sizes as small as 6 pt. on 
original source documents.*’ The maximum size of 
image projected on the screen is 11.75 x 11.75 inches. 
There is also a 40 character vacuum fluorescent 
digital display on the intelligent keyboard. This dis- 
play gives the user operating instructions and guid- 
ance. Optional additions to the workstation include a 
choice of printers and a MnemoDisc carousel which 
can hold up to 128 disks or 768 000 pages of data. 
Printing options include a high resolution laser printer; 
a lower cost printer using heat-sensitive paper; or a 
standard digital printer.“ The system 6000 has two 
RS-232-C ports for input and output links, for exam- 
ple, to an external computer. 


A Mnemos system can be linked to an on-line display 
terminal. In this type of application, a user can search 
data bases on-line to gather references required. 
These references are stored by the workstation's 
microcomputer. After logging off the on-line system, 
the user can review the full text (including all illustra- 
tions) of the complete original documents stored on 
MnemoDisks.*2 Other potential applications include 
electronic publishing, catalogue publishing, production 
of technical documents such as standards and specifi- 
cations, on-line data bases, training and education. 


2.5 Projected Technical Processing and/or Reference 
Systems 


Companies which had by October 1984 announced the 
future availability of optical disk systems supporting 
library technical processing and/or reference activi- 
ties include: 


* Carrollton Press Inc. 


1611 N. Kent St., Arlington VA 22209 
Tel.: (800) 368-3008 or (703) 525-5940 


* CL Systems Inc. 


1220 Washington St., West Newton MA 02165 
Tel.: (617) 965-6310 


* Disclosure Inc. 


5161 River Road, Bethseda MD 20816 
Tel.: (301) 951-1300 


As of October 1984, the systems noted below had been 
demonstrated in prototype form, but precise details 
concerning the versions to be marketed, release dates 
and prices were not available. 


The Carrollton Press Inc.'s projected offering was 
named MARVLS (MARC and REMARC Videodisc Li- 
brary System).°° The system was projected as offering 
Boolean search capabilities for the six million titles 
contained in the LC MARC and Carrollton Press 
REMARC databases. It was projected that the 
data base would initially be on four analogue optical 
data disks. Additional disks containing new MARC 
records would be sent to system users at regular 
intervals. Projected use was by library patrons in 
reference departments of academic, public and school 
libraries. 


The CL Systems Inc.'s projected offering was a laser 
disk cataloguing workstation called Lasercat..' A 
prototype Lasercat workstation was demonstrated at 
the June 1984 American Library Association confer- 
ence by International Standard Information Systems, 
945 Concord Street, Framington, Massachusetts 01701, 
telephone (617) 620-4724. At that time, Lasercat 
hardware consisted of an IBM PC/XT with a 10 MB 
hard disk and 384K memory; a LaserData videodisc 
controller and interface board; and a Pioneer LD- 
V1000 videodisc player. Later versions are likely to 
make use of different hardware. Functional aspects of 
the workstation included full text searching and ed- 
iting; storage of retrieval records on hard or floppy 
disks; card and workform printing; search strategy 
save files; password protection; context-sensitive help 
function at all stages; and output of data in the MARC 
communication format. Optional and future releases 
may include communications software for accessing 
remote databases and the use of electronic mail 
systems, authority control, and other functions. 


Disclosure Inc. is offering LaserDisclosure.S* Demon- 
strated at the Special Libraries Association convention 
in June 1984, LaserDisclosure is projected to be 
offered to 29 major Disclosure subscribers in New 
York in 1985. A full report on this system appears in 
the July-August 1984 issue of Information Today. 
Briefly, it is an electronic system for rapid delivery of 
exact reproductions of the Securities and Exchange 
Commission's filings. The system will provide 
customers with immediate visual access to, and exact 
reproduction of, any reports filed at the SEC — even 

i i ing. An average of 20 000 
those filed the previous evening Se eae S 
pages of documents are expected to be a 
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file on a daily basis.°* Documents are scanned and the 
images are stored in digital image form on laser disks 
at Disclosure Inc. facilities. Subscribers dial into the 
system to access a required document. Document 
images are transmitted from the Disclosure facility to 
a high-resolution terminal at the user's site. High 
speed laser printers attached to the user's terminal 
allow rapid on-site printing of documents.” 


2.6 Advantages and Disadvantages of Optical Disk for 
Library Applications 


The advantages and disadvantages of optical disks for 
library applications depend very much upon the partic- 
ular application; upon the specific type of optical disk 
considered (for example, videodisc; Digital Optical 
Data Disk); and upon the comparative merits of this 
disk system versus competing systems, such as video- 
cassette, microform, and magnetic tape. 


General advantages of optical disks include: 
* compactness; 


* high storage capacity, particularly in relation to 
size; 


* multi-media: in general, optical disk systems can 
store and play back any form of image data, sound, 
and computer-readable data; 


* ability to store full colour and/or black-and-white 
images; 


* ability to store high resolution images; 

* ability to provide excellent image and (stereo) 
sound quality for separate replay or replay with 
moving images; limited duration sound over still 
frame is also possible; 

* resistance to general wear, tear, handling, dust, 
magnetic fields, and reasonable temperature 
ranges; 

* play does not wear disks or reduce quality; 

* resistance to vibration; 

* precise random access (CAV disks); 

random access speeds in the range five msec-three 

seconds for reading from an already mounted and 


spinning disk; 


* ability to provide low error rates, for example, 
corrected BER of 107 2, 


* ability to remove disks and play multiple disks on a 
single player; jukeboxes give convenient access to 
considerable quantities of data on disk; 


suitability for computer-controlled operation, and 
as a computer peripheral; 
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* extended play freeze frame (CAV, or frame 
grabbing buffer); 


* high data transfer rate; 


* non-erasability of present disks — an advantage for 
some applications; 


* storage life generally quoted as more than ten 
years; 


* falling hardware costs and continuing improve- 
ments in the technology; 


* rapidly expanding volume of material becoming 
available on optical disk, especially on CDADs; and 


* erasable disk systems are expected to be intro- 
duced in 1986. 


General disadvantages include: 
~ Expense 


It is generally expensive to create disks, given all 
preparation, indexing, pre-mastering, mastering, 
check-disk, replication, and computer programming 
resource requirements, especially for highly interac- 
tive disks. Some disks for the EPCOT videodisc 
system are estimated to have cost as much as 
$US100 000 per side to produce.** This is an unusually 
high cost, but illustrates the point. 


* Incompatibility 


Incompatibilities exist between different formats 
(such as, CDAD, videodisc, analogue ODD, digital 
ODD) and within some of these formats, (for example, 
incompatibilities between certain makes of videodisc; 
incompatibility between LaserData and Reference 
Technology Inc. analogue ODD disks.) 


* Copyright problems 


There are a number of legal concerns, aspects and 
issues with respect to library use of disk (for example, 
copying material onto disk;°° replicating disks for 
distribution; transmission of data drawn from disks). 
Obtaining copyright clearance for items placed on a 
disk can be a major undertaking and can take a long 
time. 


* limited volume of material available on disk 
compared, for example, to videocassette and 


microforms; 

* relatively high cost of high resolution systems 
required to handle text; 

* greater expense for players than for microform 
readers; 

* 


rapid developments within the field, such as the 
demise of the RCA CED system, tending to favour 


relatively short system write-off and payback 


periods; 

Faelack of certainty concerning the precise life expec- 
tancy of various types of disks and the manner in 
which errors develop over time; 

* 


Non-erasability of current disk systems 


There is no rerecording of current disks in a manner 
similar to rerecording of videocassette tapes. This 
will change with the introduction of erasable disk 
systems. However, erasable disk systems will likely be 
relatively costly, at least initially, and the perfor- 
mance characteristics of the systems which will 
eventually be marketed are not known at this point. 


2.7 Applications: Some Likely Developments 


The principal future use of optical disks in libraries 
will almost certainly continue to be restricted to 
externally created (for example, commercially avail- 
able) disks. Few libraries will be able to afford to 
create their own disks. Compact Digital Audio Discs 
(CDADs) look set to take an increasing place in library 
audio collections because of quality, durability and 
those other advantages listed in Section 1.3.1 above. 
The increasing number of titles becoming available in 
CDADs, and dropping hardware prices are further 
important factors. 


Other forms of optical disk will likely take their 
places in library holdings, more or less in proportion to 
their success as media for publication. It appears 
likely that high use data bases and increasing quanti- 
ties of audiovisual materials will be published on 
optical disk. The speed with which this will happen is 
difficult to estimate since a number of factors are 
working against this publishing. One factor is the 
familiar chicken-and-egg problem: while the number 
of players in any one format in the field is relatively 
small, it appears to be uneconomic to publish in that 
format; meanwhile, there is less incentive to buy 
players if there is relatively little material to play on 
them. Other factors include copyright, video rights, 
and entrenched market interests (such as that of exist- 
ing data base service vendors). 


It appears that the introduction of CDROM machines 
in 1985 will be a significant step towards developing 
an optical disk electronic publishing market. By about 
1987 it appears likely that there will be a sizeable 
CDROM electronic publishing market, and CDROM 
machines will be a common microcomputer peripheral. 
By that time, it seems likely that a number of high use 
data bases and/or data base subsets will be marketed 
in CDROM format, and libraries will seek to reduce 
their costs and increase their performance by making 
searches locally where they have sufficient use to 
justify this. 


Disks with a 4.72-inch diameter will likely continue to 
predominate in applications dealing with straight 
audio. These disks will probably also be used for 
software distribution and database publishing. 


Twelve-inch and eight-inch diameter disks will likely 
continue to be the principal sizes for audiovisual 
material because of their greater capacity. It follows 
that libraries will have systems using at least all three 
of these disk sizes. As noted in Section 1.4 above, 
Pioneer has announced the future availability of a 
machine capable of playing all three sizes. Other 
sizes, particularly 5.25 inch diameter disks, will be 
used for certain applications. LINK has forecast that 
by 1990 there will be an installed US base of 742 700 
read-only optical disk players in publishing applica- 
tions. °” The forecast library/bibliographic share of 
this total is 74 000, which consists of 55 000 compact 
disk players, 15 000 single-user videodisc players and 
4000 multi-user (for example, Reference Technology 
Inc. type) videodisc players.°® 


The likely developments noted above in this section 
generally relate to applications which both make use 
of equipment at the lower end of the optical disk 
equipment price spectrum, and are implementable by 
the majority of libraries acting on their own. Moving 
up the price spectrum, a number of other develop- 
ments appear likely — although the timescale with 
which these developments will take place is very 
difficult to estimate in some cases. 


As noted in Section 1.4 above, optical data disks will 
become widely used as a computer peripheral in all 
types of computer installations. This applies to library 
micro-, mini-, and mainframe computer installations. 
It also applies to the local area networks as these are 
implemented. Optical disk will be used both for 
inexpensive mass random access storage and as a 
computer data archiving medium. Optical disk has an 
important part to play in the computer systems of the 
future, which will increasingly deal with image, audio 
and machine-readable text data in addition to alpha- 
numeric records and alphanumeric data. 


A variety of large projects, such as the Library of 
Congress Optical Disk Pilot Program (particularly its 
print component), EURODOCDEL, Transdoc and 
SARDE show some ways in which optical disk can be 
used within combined data base search/document de- 
livery systems. It seems likely that systems of this 
general type will be implemented in a number of 
environments, such as large corporations, the military, 
and large governmental and police networks. Copy- 
right and copying concerns pose problems within public 
domain library/information networks and it is difficult 
to foresee how these concerns will be met in systems 
which essentially capture a single image or encoding 
of an item and then make copies available on demand 
to a very wide user clientele. It is possible that one or 
more systems along the lines of the ADONIS project 
will be implemented by publishers. An attractive 
feature of this project from the point of view of 
participating publishers is that these publishers could 
use the system to generate revenue from on-demand 
document copying. The project was originally 
launched by six publishers of scientific, technical and 
medical journals. (ADONIS stands for Article Delivery 
Over Network Information Service.) ADONIS ae tages 
high-speed scanning of printed materials (text an 
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graphics); storage on the Philips Megadoc digital 
optical disk system to create an ADONIS data base of 
individual journal articles; and quality laser printing, 
on demand, with an AMI high-speed printer. The 
project suffered a setback when Pergamon Press, John 
Wiley & Sons, and Academic Press withdrew from it in 
1983.°° The status of the project in April 1984 was as 
follows: 


ADONIS continues to live on in a mini-configu- 
ration built around Elsevier, Springer and 
Blackwell Scientific. While their plans for a 
major service have been "frozen for the time 
being", the group is actively studying alterna- 
tive options with the idea of at least studying 
the mechanics of document delivery in a 
chosen, probably biomedical, area. °° 


Another approach is for library/information data base 
search/document delivery systems to negotiate sched- 
ules of royalties and/or compensatory payments with 
some body representing all those with a claim to 
compensation for copies made, such as, authors, com- 
posers, artists, publishers, and holders of video rights. 
This schedule would then be applied within some form 
of royalty payment system module. A module of this 
type is included in the Transdoc configuration in 
Section 2.3 above. Many detailed difficulties can be 
foreseen, for instance what to do when those due 
payments cannot be located, or may only appear years 
later to claim amounts due. While difficulties can be 
foreseen, it would appear that in the long run it is in 
the interests of users, system operators, and infor- 
mation-providing organizations and individuals to have 
workable compensation schemes such that data base 
search/document delivery systems can operate and 
compensate copyright holders in some cooperatively 
agreed-upon way. It does not appear practical to 
require these systems to locate every person and/or 
organization with a potential claim to compensation in 
relation to the copying of every single data base item 
and to obtain necessary permission from each such 
person and/or organization. 


Optical disks offer a number of other intriguing possi- 
bilities. Conservation/preservation and archiving is a 
very considerable problem for research libraries. 
There could be considerable advantages in cooperative 
approaches whereby items in need of conservation/- 
preservation could be imaged/encoded on optical disk. 
Disks could be replicated so that images/encodings of 
these items were available not only in the library 
holding the physical item but in all libraries in the 
cooperating group. This approach would provide both 
conservation/preservation and resource sharing bene- 
fits, along similar lines to a number of existing co- 
operative microfilming projects. Optical disk could be 
used especially where microform is not suitable, for 
example, for audiovisual materials. 


Optical disk offers other opportunities for wider 
resource sharing. One example relates to resource 
sharing of audiovisual materials®’ and valuable 
research materials, preferably in the public domain to 
minimize copyright problems. These materials could 
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be recorded on optical disks, and the disks could be 
made available to all libraries or even more widely. 
This type of development would have both library 
resource sharing and user benefits. In the long run, 
the trend is to take access to library materials to the 
user and to minimize the need of the user to physically 
visit libraries, especially where these libraries are far 
away. This general approach need not be limited to 
libraries: it could also be applied, for example, to 
images of pictures in galleries; images of artifacts in 
museums; archives; films in film institutes; sound 
recordings; TV archives; and maps in map collections. 
In this scenario, multi-media could ultimately be 
accessed locally, and libraries could ultimately be- 
come one-stop multi-media information service 
centres. Constraints such as those of cost and copy- 
right limit what can be done in the short term, but the 
development of effective nationwide and international 
multi-media information systems is a valid long-run 
goal. 
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PART 2: 
THE NATIONAL 
LIBRARY VIDEODISC DEMONSTRATION 
PROJECT 


by Sabine S, Sonhemann 
Videodisc Demonstration Project Manager 
Public Services Branch 
National Library of Canada 


1, PROJECT OBJECTIVES 
1.1 Purpose of the Project 


The National Library has been investigating the 
capabilities and applications of the "optical reflective 
videodisc" which, it believes, has the potential to help 
librarians cope with three of their major concerns: 1) 
lack of storage space; 2) deterioration of collections; 
and 3) access to materials. 


"Optical reflective videodisc" is a new method for 
storing and retrieving information by means of an 
optically encoded disk similar in appearance to a 
phonograph record, a specially designed player, and a 
television receiver on which the information is dis- 
played. The desired information is permanently 
impressed on the disk by means of a laser beam. Once 
the information is "burned" onto the disk it may be 
retrieved at random. The material stored on the disk 
may be in a variety of formats — binary data, audio, 
stereo, digitalized audio, video, motion pictures, 
slides, and print. Each side of the disk contains 54 000 
concentric tracks, or frames of information. The 
video playback may be reversed, selection of frames 
may be pre-programmed, and frames may be searched 
either sequentially or at random. Retrieval time is 
from two to five seconds. Videodisc players may be 
connected to microcomputers to allow computer 
control, interactive programming, and expanded infor- 
mation retrieval through the indexing of material on 
the disk. 


The National Library's current activities in the video- 
disc field have resulted from the fact that, while 
enough progress has been made in applying videodisc 
technology to the educational, entertainment, and 
business fields to assure that the medium has had an 
impact on the consumer market, less effort has been 
spent on the applicability of videodisc to the library 
field. The National Library felt it would be worth- 
while for members of the library community to 
examine videodisc to determine for themselves the 
status, problems, and potential applications of this 
new technology. 


1.2 Terms of Reference 


The Nationa! Library Videodisc Demonstration Project 
aimed to: 


a) produce a videodisc containing a variety of library 
materials and formats, as well as some public 
relations material; 


b) demonstrate the ability of the videodisc medium to 
store and present library materials in a variety of 
formats; 


c) demonstrate the use of the videodisc as a practical 
research tool for Canadian studies; 


d) demonstrate the information storage and retrieval 
capabilities of a combined videodisc/ 
microcomputer system; 


e) provide the library with experience in the produc- 
tion of a disk; and 


f) provide the library with experience in the inter- 
facing of a videodisc with a microcomputer. 


2. CONTENTS OF THE VIDEODISC 


The National Library videodisc contains a total of four 
productions. Side A contains two public relations 
materials: a 16mm film, Canada's National Library, 
and a 35mm slide show, Canadiana. Both used 
existing materials which required alteration before 
they were transferred onto the disk. 


Side B also contains two productions: The History of 
'O Canada’, designed to show how videodisc can be 
used for research, especially with the aid of an index 
and a microcomputer retrieval system, and A Walk 
Through the National Library, a public relations tool 
aimed primarily at librarians, which shows the services 
available to users. The latter two productions were 
created especially for the Videodisc Project. 


As previously mentioned, each side of the disk con- 
tains 54000 frames of information. With the disk 
spinning at its normal speed of 1800 revolutions per 
minute, the laser is capable of scanning 30 frames per 
second, one for each revolution. At this rate, play- 
back time is 27 minutes on each side. In addition, the 
disk also has two sound tracks, and the researcher has 
the option of viewing all the productions in English or 
French. 


2.1 Side B: 'O Canada' 


The History of 'O Canada’ was chosen over other 
alternatives to show how a videodisc could be used for 
library research because: 


a) this theme, the history of 'O Canada', made it 
possible to utilize many different types of library 
materials; 


b) much of the information on this topic had already 
been gathered together, albeit in vertical file 
form; 


c) the theme was Canadian and bilingual; 


d) the theme had reference applications on several 
levels, and the casual, as well as serious ae 
searcher, with or without a music background, 


could make profitable use of it; 
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e) there would be few copyright problems, although 
some copyright material had to be included to 
present fuller coverage; 


f) a number of relevant retrieval aids already existed 
for this material (for example, Encyclopedia of 
Music in Canada); 


g) it was felt that the theme was broad enough to 
involve several areas of the Public Services 
Branch; and 


h) it was felt that the project was well within the 
Capabilities of the National Library and that it 
would not cause undue disruption of normal work 
routines and yet would still give the department 
experience in dealing with the technical aspect of 
producing a videodisc. 


The 'O Canada' production consists of four parts. (1) A 
lead into the story is provided by having a piano 
student ask her teacher how 'O Canada! became our 
national anthem. (2) Not even the piano teacher 
knows, but she is resolved to find out and begins 
looking for the answer — naturally enough, in a library. 
(3) There is an explanation of the textual research 
material (or stills) on the disk in terms of its arrange- 
ment and content, followed by the 1200 stills them- 
selves. (4) The researcher has access to over 16 
different selections of recordings of 'O Canada,' 
ranging from vocal, choral, and band arrangements to 
the Peace Tower bells. The themes are arranged so 
that material can be viewed sequentially or can be 
searched for specific areas of interest. The material 
is bilingual and images are synchronized with the audio 
on both sound tracks. 


2.2 Side B: A Walk Through the National Library 


This production was designed as a behind-the-scenes 
walking tour of selected areas of the National Library. 
It shows that the National Library provides many and 
varied services to its users. The Library is portrayed 
as a informal entity and is presented in the words of 
its staff. It should be noted that this presentation 
deliberately did not include those services already 
covered in the other two public relations productions: 
Canadiana and Canada's National Library. 


2.3 Side A: Canada's National Library 


Canada's National Library is a 16 mm color film of 17 
minutes duration. It explains what the National 
Library is, how it was created, and what services it 
offers the researcher. 


The film was originally produced in 1971 by a company 
in Montreal, and it was updated in 1981 by the 
National Film Board of Canada to reflect new services 
and new technology at National Library and the 


change in clothing styles which had occurred during 
the decade. 


It was included in the project as an example of how 
existing audiovisual material might be converted to 
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videodisc. Since it concerned public relations and the 
library, it was put on Side A of the disk, along with 
Canadiana. 


2.4 Side A: Canadiana 


Canadiana is a seven-minute 35 mm slide show which 
explains Canada's national bibliography, describes its 
users and its uses, as well as its production. It was 
originally created in 1978 by Programmed Communi- 
cations Limited, formerly of Ottawa, now of Montreal, 
in order to commemorate the National Library's 25th 
anniversary. It was filmed entirely on location at the 
National Library. 


This slide show was included in the project as an 
example of how existing audiovisual library material 
could be converted to videodisc. It was also part of 
the public relations aspect of the project and was 
therefore put on Side A of the disk along with 
Canada's National Library. 


2.5 Overview of the Project and Its Time Sequence 


An optical reflective videodisc containing the four 
productions was produced through the cooperative 
efforts of a production house, Michael J. Petro Ltd. 
(Windsor); National Library staff; an indexer engaged 
to index the material for The History of 'O Canada’; 
and the manufacturer of the disk, Pioneer Video Inc., 
California. 


The information on the disk can be accessed through 
the use of the frame search capability of the built-in 
microprocessor of the videodisc player. Four internal 
or embedded programs also allow the user a choice of 
English or French sound tracks and a "menu" to select 
desired parts of a production. (This mode of operation 
is called "stand-alone" because it does not require that 
an external device be used to select different 
material). Once the microcomputer has been pro- 
grammed, the material in the '0 Canada' production 
will also be accessible by index terms. 


A DiscoVision videodisc player, model PR7820-2, and 
auxilliary equipment, such as a colour monitor, 
amplifier, and speakers were obtained to demonstrate 
the videodisc on a stand-alone basis. An Apple II (48K) 
microcomputer (including necessary auxiliary equip- 
ment) was also purchased in order to demonstrate the 
retrieval capabilities of a microcomputer/videodisc 
combination using a program to retrieve information 
through the index to'O Canada.' 


TIME SEQUENCE 


July 22, 1981 - Videodisc Demonstration 
Project approved by National 
Library 

September 198] - Videodisc player received 

October 3, 1981 - Project manager appointed 


December 1, 1981 - Michael 3. Petro Ltd. 
(Windsor) awarded contract 


December 23, 1981 - Microcomputer received 

January 2, 1982 - Indexer begins work on 'O 
Canada' material 

March 31, 1982 - Indexer completes work on 'O 
Canada' material 

April 1, 1982 - Master tape (film) delivered 
to Pioneer Video  Inc., 
California 

April 30, 1982 - Check disk received at the 
National Library 

May 31, 1982 - Proof disk received at the 
National Library in the 


morning. Used for a demon- 
stration given to the 
Canadian Association of 
Music Libraries in the after- 
noon 


June 8, 1982 - Demonstration given at the 
conference of the Special 
Libraries Association in 
Detroit 


July 28, 1982 - Five copies of the final disk 
received at the National 
Library 


August 22-27, 1982 - Demonstrations given at the 
International Federation of 
Library Associations confer- 
ence in Montreal 


June 12, 1983 - Completion of programming 
Apple II and interfacing with 
videodisc player 


June 16-18, 1983 - Demonstration of combined 
videodisc/microcomputer 
system at the Canadian 
Library Association's annual 
conference in Winnipeg. 


3. DISK PRODUCTION 
3.1 Stages in Disk Production 


The actual production of the videodisc reflects the 
requirements of three of the objectives in the project 
proposal, namely: 


a) to provide the library with experience in the pro- 
duction of a disk; 


b) to demonstrate the ability of the videodisc medium 
to store and present library materials in a variety 
of formats; and 


c) to demonstrate the use of the videodisc as a 
practical research tool for Canadian studies. 


The disk production aspect of the project was divided 
into four stages: 


a) The design and media selection stage included such 
activities as identifying the objectives of the 
project, choosing a topic, designing the metho- 
dology, and preparing a project proposal for accep- 
tance. A project team was chosen, materials were 
gathered together, and the order of the material 
was decided upon. The necessary equipment and 
the production house were also selected. The first 


stage was completed totally at the National 
Library. 


b) The production stage included such activities as 
writing a storyline, creating a shot-list, filming, 
recording, film editing, picture and sound editing, 
and lip synchronization for the French dialogue. 


c) The post-production or pre-mastering stage 
included the transfer of program material from 
tape, film, or slides to one-inch type C videotape. 
It involved colour and contrast correction, cue and 
code insertion and editing. Both the production 
and the post-production stages were performed 
through the facilities and affiliates of the produc- 
tion house and in cooperation and consultation with 
the project manager at the National Library. 


d) The mastering stage occurs when a master disk is 
produced from the videotape. This is a highly 
technical operation and was done entirely by the 
manufacturer in a plant. The original manu- 
facturer was to have been DiscoVision Associates, 
but half-way through the project (in March 1982) 
Pioneer Video Inc. bought DVA and took over this 
activity. 


Not all of the four productions on the disk had to 
undergo all four stages. Only 'O Canada' and A Walk 
Through the National Library went through stages one 
to four, because they were new productions speci- 
fically created for the videodisc. Canadiana and 
Canada's National Library were already in existence 
and are therefore examples of the conversion and 
adaptation of different types of audiovisual library 
materials to the videodisc medium. 


3.2 Engagement of Production House 


The production services of Michael J. Petro Ltd. were 
obtained because the National Library did not have the 
mandate, equipment, or expertise to produce a video- 
disc. The company was engaged to: 


a) produce A Walk Through the National Library, 
which was to be a 35 mm sound-slide presentation 
of approximately seven minutes in length in both 
English and French} 


i hotography 
roduce 'O Canada' from 35 mm still p 
# a archival documentation and to produce as well 
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an 'O Canada' clip with sound track of an instruc- 
tional nature to explain the use and applications 
inherent in videodisc technology. Sound recordings 
of archival music in English and French were also 
to be included. 


The production house was also engaged to convert to 
videodisc the colour film Canada's National Library 
and the slide show Canadiana. 


3.3 Side B: 'O Canada’ 
3.3.1 Design and media selection 


It was decided that '0 Canada' would provide subject 
matter for one production because it could be used as 
a research tool for Canadian studies and because the 
diversity of library materials available would lend 
themselves to demonstration of the versatile storage 
and retrieval capabilities of videodisc. It was neces- 
sary to decide whether to use a thematic approach in 
the arrangement of the stills, or whether to use a 
category of types of materials available on the history 
of 'O Canada.' The former arrangement was chosen 
because it most closely resembled the traditional 
approach of a book and because with it materials could 
easily be found even when the microprocessor and its 
three indices to the stills were not being used. Access 
time to any item on the disk is so rapid that, prac- 
tically speaking, the ,arrangement of the stills is 
relatively insignificant as long as the researcher knows 
the frame number or has the use of the microcomputer 
with its indices. 


The selection criteria for the stills to be included in 
'O Canada! aimed to achieve a balanced representation 
in the following areas: 


* variety of materials, i.e., audio, film, stills, flat 
and three dimensional; 


* suitability of material for videodisc, i.e., legibility 
or sharpness of the photographs, breakdown of 
pages into columns; 


* coverage of the subject, i.e., variety of aspects - 
artistic, legal, historical; intrinsic significance of 
individual documents, and comparison of different 
versions of text, harmonization, historical 
accounts, etc.; and 


* type of potential inquiry, i.e., Is the scope specific 
or of broad outline? Should the level of material 
be basic or scholarly? Should the application be 
research, legal, or performance oriented? 


The research material for the stills was arranged and 
selected in such a way as to provide the researcher 
with answers to questions such as the following, and to 
provide a sampling of the many types of research 
materials found in libraries: 


What is the original key? 


What is the best key for singing? 
Were the words written first, or the music? 
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Who was Calixa Lavallée? 

Were the original words French or English? 

What is the date of the earliest documented reference 
to 'O Canada!'? 

Where is the building in which Lavallée lived at the 
time? 

Is it true that the melody is based on a Mozart piece? 

What patriotic songs were popular in Canada before 'O 
Canada'? 

What other patriotic songs were written in Canada or 
for Canada in 1880? 

What was the role of the music committee? 

What was the earliest press reaction to 'O Canada’? 

When did the earliest documented performance occur 
outside Quebec? 

What problems exist in the French prosody? 

Which researchers have made valid contributions to 
our knowledge about the song? 

What arguments have been advanced for and against 'O 
Canada' as an anthem? 

What action in 1924 helped the recognition of the 
song? 

Who won the Colliers' Weekly contest for an English 
text? 

What year was legislation introduced, and by what 
prime minister, to make 'O Canada' officially 
recognized? 

What changes have been made in the Weir text? 

Is 'O Canada’ our official national anthem? Since 
when? 

How was the song's 100th anniversary observed? 

Since when has the song been used to represent 
Canada internationally? 

What did L.E.O. Payment have to do with 'O Canada'? 

Which English texts have been the most popular? 

How many recorded versions have been produced com- 
mercially? 

What is the lowest and the highest key in which the 
song is published? 

Which bars in the music are best suited to study 
different approaches to harmonization by different 
arrangers? 

How have different arrangers dealt with Lavallée's 
long pedal point? 

What was Lester Pearson's role in promoting 'O 
Canada'? 

What has been the relative popularity of 'The Maple 
Leaf for Ever' and 'O Canada' during the decades of 
the 20th century? 

Was Routhier still alive when Weir wrote an English 


version? 

Why was the Richardson version not as popular as the 
Weir one? ‘ 

What was Gordon V. Thompson's role in promoting 'O 
Canada'? 


What have been some of the objections to various 
English versions? 


With a view to answering similar questions, the various 
recordings of 'O Canada' underwent a similar screening 
process. Such factors as the age of the recording, the 
musical medium (voice, chorus, band, carillon, etc.), 
the speed of the performance, the language in which 
the performance was sung, and the type of arrange- 
ment, whether plain or embellished, were all con- 
sidered. 


Some material was especially reformatted for video- 
disc. These are discussed in Section 4.2.2. 


Proceeding concurrently with the design of the pro- 
duction was the administrative process of hiring the 
indexer. The indexer was employed on a contract 
basis from November 1, 1981, until March 31%, 1982, 


The indexing of the selected material commenced on 
January 2, 1982, and was completed by the end of 
March 1982. 


3.3.2 'O Canada’: production 


The same production house film crew, using the same 
equipment and techniques, worked on the filming and 
sound recording of The History of 'O Canada! and A 
Walk Through the National Library. 


There were no processing facilities available in 
Ottawa, and each day's film was sent by bus to P.F.A. 
processing laboratories in Toronto. The "rushes" were 
returned to Ottawa for verification on the next day. 


The reference scene in the introduction was shot in 
the Reference Room and was produced without sound 
in order to avoid picking up the background noise in 
the room. The dialogue between the librarian and the 
music teacher was recorded afterward in a separate 
area, and was later synchronized with the film at a 
sound studio in Toronto. It took approximately nine 
hours to complete this part of the filming. 


At the same time, shooting of the stills (textual 
material) was going on in another part of the building. 
Because much of the material that was to be used for 
still photography was part of the National Library's 
collection which could not be removed from the pre- 
mises, the film crew had to set up facilities within the 
building. The work was done in Studio A of the Public 
Archives, which occupies the same building as the 
National Library. Negative film was used ina 16 mm 
animation camera and filming was completed et noon 
on January 29, 1982. The photographer worked 
closely with the indexer to handle efficiently the 
various items in the appropriate order. The total 
shooting time for the 268 items, or 1276 frames, was 
three and one-half days, with two people working from 
8 a.m. until 6 p.m. The organizational work which the 
indexer had completed prior to filming and her 
familiarity with content and design were invaluable in 
assisting the photographer; this increased the speed 
and efficiency of the filming. 


The scene in which the researcher learns how to use 
the videodisc player and receives an explanation of 
how it works was produced at the studios of Michael J. 
Petro Ltd. The editing of the film was also done 
there. Some of the 16 different recordings of 
'O Canada' on the disk were recorded on tape at the 
National Library. The remainder were taken for 
processing and transferring to the facilities of Film 
Sound Services in Toronto. 


The production was recorded in English and it had to 
be translated into French. French actors were used to 


produce the French sound track. The lip synchroniza- 


tion process was the most difficult part of this phase 
of the production. 


Initially, there were five sound tracks for 'O Canada': 
a French voice track, an English voice track, a track 
of sound effects for each, and the track of recorded 
music of 'O Canada.' After editing, these resulted in 
one English and one French sound track, each con- 


taining all the elements of voice, background music, 
and the recordings. 


3.4 Side B : A Walk Through the National Library 
3.4.1 Design and media selection 


The film A Walk Through the National Library, speci- 
fically created for the videodisc project, aims at 
providing information to Canadian librarians, library 
science students, library technicians, and others pro- 
fessionally interested in the services of the National 
Library. The following areas or activities of the 
National Library were included in the production: 
collections development, newspaper, reference, 
lending, library documentation, Multilingual Biblio- 
service, Canadian official publications, Canadian book 
exchange, and network development. 


In the project proposal this production had been 
visualized as a slide show because it would be less 
expensive than film or videotape. However, the 
production house convinced the National Library that 
film would be better because: 


a) videodisc lends itself ideally to motion; 


b) a film makes people look more natural than slides 
and provides more interesting viewing by the 
researcher; 


c) aslide show was on the disk already; and 


d) the cost would be absorbed by the production 
house. 


3.4.2 Production 


National Library staff was interviewed on January 13 
and 14, 1982. Three and one half hours of taped 
dialogue were produced. The first edit reduced this to 
about an hour and subsequent edits resulted in the 
final seven-minute film. 


The following questions served as the basis for the 
interviews: 


1. What service does _ supply? 


2. Who uses your services? 
3. How did your service originate? 
4, Has your area produced any products? 
If yes, what are they? 
5. How do you let the community know of your 
services and products? 


Would you describe your collection. 


6. . . . . 
7. What is the most satisfying thing about working in 
; a 
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The interviews, conducted in English, were translated 
into French and subsequently recorded by professional 
actors. 


Filming began on January 26, and was completed two 
days later and resulted-in one English and one French 
sound track that contained all the elements of voice, 
background music and sound effects. The film was 
again sent to the film processing laboratory, this time 
for the insertion of dissolves, colour correction, etc. 


3.5 Side B : Post Production 


On March 15, a full two weeks ahead of schedule, the 
two productions were sent to DiscoVision Associates in 
Costa Mesa, California, for post-production. The 
company strongly recommended that the producer 
(representing the production house, Michael J. Petro 
Ltd.) and the project manager (representing the 
National Library) be present; as a result, actual work 
did not begin until April 2, 1982, when these two 
people were available. 


At the beginning of the session, A Walk Through the 
National Library and 'O Canada' were on 16 mm low- 
contrast film with two separate magnetic sound tracks 
(English and French). Using a Rank Cintel Flying Spot 
Scanner, the technician transferred both sound track 
and picture track to two-inch helical (IVC 9000) 
videotape and simultaneously to one-inch (type C) 
videotape as a back-up. This activity was monitored 
from the flying spot scanner control room to spot any 
necessary image enhancement, colour balancing, and 
safe areas. 


Image enhancement creates sharpness. This could 
have been done to the stills (texts) for '0 Canada,!' but 
it was not found to be necessary. 


Colour balancing ensures that colours appear as they 
do in nature. This was not necessary on a scene-by- 
scene basis, but there was some overall correction 
necessary. 


"Safe areas" involves ensuring that the framing has 
been done correctly. The technician was particularly 
pleased with the amount of preparation that the 
producer had done with respect to framing the 
material for television, even though it had been filmed 
on 16 mm film. 


The sound tracks were checked and found to be of 
excellent quality and they required no further dubbing. 


The next step in the processing was the encoding of 
the resulting videotape from the Flying Spot Scanner 
via an Ampex one-inch Type C Videotape Editor. 
Encoding included colour and sound level adjustment 
to customer preference; adding colour bars and tone to 
assure faithful quality reproduction; and adding 
picture/runtime numbers, lead-in/out pulses, control 
codes, command codes, and white flagging encoding. 
This information is stored in the Vertical Blanking 
Interval. 
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Once all the encoding was .complete, the audio and 
video signals were quality checked. It was found that 
the French sound track was off by 10dB on both sides. 
However, assurance was given that this would not be 
the case on the check disk, the proof disk, or the final 
disk, and it was in fact corrected in these later stages. 


Once the tape had passed the quality check it became 
the "release edit master" and was sent to the Watson 
Facility of DiscoVision Associates in Carson, Cali- 
fornia, for mastering. A back-up copy was kept at the 
Costa Mesa plant and the National Library was given 
another copy called the "check cassette." 


The check cassette shows all the frame numbers which 
are essential for programming the disk. However, 
unless a special videotape player is used, one cannot 
freeze-frame the tape to write down the frame 
numbers. DiscoVision Associates had such equipment 
and some of the vital numbers were copied to help the 
programmer get under way on the microcomputer and 
to help the production house start the programming 
for the disk itself. 


3.6 Side A : Post Production 
3.6.1 Canada's National Library 


The problem of obtaining a clean copy for the produc- 
tion house was solved in various stages. At first the 
updated French version was available, but Mr. Petro 
had to wait for the updated English version. In 
January, the production house asked for and received a 
replacement section to use in eliminating unilingual 
credits and replacing them with a new bilingual title 
and credits. However, this did not work because the 
opening section was too short. Since the first scene 
dissolved into the second, it was not possible to make 
an invisible edit and insert the bilingual credits. A 
physical splice was suggested by the National Film 
Board, but this idea was discarded. The problem was 
finally solved by having the title and credits typeset 
onto the film after the unilingual identifiers had been 
cut off. This provided the necessary type and also 
satisfied the legal requirements. 


The resulting videotape was sent to Costa Mesa for 
processing on March 15, along with the A Walk 
Through the National Library and'O Canada.' There it 
had to go through the Ampex one-inch Type C Video- 
tape Editor for encoding, as had the other two produc- 
tions. é 


The picture track and the two sound tracks were then 
transferred to one-inch Type C helical videotape via a 
Rank Cintel Flying Spot Scanner. The closest equip- 
ment was in Detroit. Although there are two such 
machines in Toronto, neither had the capability to 
handle two sound tracks. The usual price for this type 
of transfer is $350 an hour. In this case, the price was 
paid by the production house. 


3.6.2 Canadiana 


The Production house corrected the dropout in the 
English sound track of the eight-track tapes; syncre- 
edited the English and French versions of Canadiana; 
remixed English and French soundtracks; and recued 
and repulsed the production to its common picture 


wes This was a very expensive and time-consuming 
Jo e 


The formatting problem was eliminated by putting 
black safety surrounds on all the frames. The updating 
was done by making new slides of the 1982 cover of 
Canadiana and then adding these to the existing slide 
series. A few slides showing the 1978 cover were also 
removed to further the updating. 


As with the film Canada's National Library, the 
picture track and the two sound tracks were then 
transferred to a one-inch Type C helical tape at 
facilities associated with the production house in 
Windsor. 


The final videotape was sent to Costa Mesa for 
processing on March 15 along with the A Walk Through 
the National Library and 'O Canada.' There it also had 
only to go through the Ampex one-inch Type C Video- 
tape Editor for encoding. 


3.7 Sides A and B : Mastering 


The customer actually gets three disks: a check disk, 
a proof disk, and the final disk. The check disk has the 
frame numbers on it and can be controlled by the RCU 
for the step, slow, scan, and search frame functions. 
The proof disk includes the programming which allows 
the user to access various parts of the productions 
through the indices. It is very much like the "final 
proof" copy in book publishing. It is sent to the 
producer primarily to ensure that the computer pro- 
gram which he has written with the check disk is 
working as it should. Any errors are noted and sent 
back to the mastering facility for correction on the 
final disk. The check disk was received on April 30, 
1982, the proof disk on May 31, 1982, and the final 
disk on July 28, 1982. 


4, PROGRAMMING THE APPLE Il FOR THE 
VIDEODISC DEMONSTRATION PROJECT SYSTEM 


The overall objective was to program the Apple II in 
order to demonstrate the information storage and 
retrieval capabilities of a combined videodisc- 
microcomputer system. 


A number of user requirements were specified: 


a) Automated interactive access to the information in 
the manual file on the subject '0 Canada' had to 
be available via a microcomputer. This implied 
that some sorting order would have to be deter- 
mined and that random access was required. 


b) Users would have to be able to find a given term on 
the file and view its related videodisc frames 
automatically via the microcomputer. 


c) Users would have to be informed of related index 
terms in the file. 


d) The system would have to provide for French and 
English users. 


e) The system would have to be user friendly in terms 
of ease of use and recovery from user input errors. 


f) In terms of ongoing data file administration, the 
data file would be considered static with the 


exception of certain references from an index term 
to a frame. 


[he programming was begun in 1982 but, due to the 
departure of the programmer, it was continued by two 
other programmers who worked under the following 
constraints: 


a) An operational system had to be available by May 
Lolo 83; 


b) The personnel resources for programming could not 
exceed 300 person-hours. (This was revised to 400 
person-hours early in the project.) 


c) The project had to use only the existing hardware 
and system software. This included: 


* an Apple II - microcomputer with 64K of 
memory, two 140K floppy disk drives, and a 
VIDEX board that provided an 80 column 
display and allowed the French character set; 


* Applesoft BASIC, Inteser BASIC or 
PASCAL; 


Apple 


* standard Apple DOS; 


* hardware and software interfaces to the video- 
disc; 


* videodisc system (players, monitor, speakers, 
amplifier, etc.). 


d) The response time target was approximately five 
seconds. Response time was defined as the time 
from the actual entering of the user's input to the 
time the first character would appear on the 
screen. 


e) The data file had to reside on no more than four 
diskettes. 


f) The system was written in Applesoft BASIC pri- 
marily because the intermediate data files had 
already been created in the corresponding 
operating system. 


The user interface to the system was designed so that 
the user's view of the data would be quite simple. The 
main file consists of sorted unique index terms. 
English and French terms are interfiled. 
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The user can search and browse through this file as 
described in the Users' Guide (see Appendix 6, Section 
3). The file is a wrap-around file; this means that if 
the user is browsing and goes past the end of the file, 
the system automatically starts at the beginning 
again. The system indicates related index terms or 
directs the user to other terms by displaying "see" or 
"see also" cross references to tie the English and 
French terms together. 


Each index term has associated with it a list of frame 
numbers. When a specific index term has been identi- 
fied to the system, the user can then browse through 
the associated frame numbers, pick a number and view 
the corresponding videodisc frame at the same time. 
All user input is via the microcomputer. 


Although the index terms for the music selections of 
'O Canada' are in the main file, the corresponding 
frame numbers are not. These must be accessed via 
the videodisc system. 


The physical data record is made up of the following 
data elements: 


a) The sort form of the index term — this field is 
machine generated from the original data input. 
This form of the index term is used by the system 
to determine where the index term should sort in 
relationship with the other index terms. This form 
of the index term is of varying length, up to a 
machine limitation of 255 characters. 


b) The display form of the index term — this field is 
the original data input and is of varying length up 
to a machine maximum of 255 characters. 


c) Count of frame numbers — this is a total count of 
the frame numbers associated with the index term 
and can contain any value up to the machine 
maximum for integers which is well beyond the 
practical limit. 


d) A list of frame numbers — each frame number can 
be any number up to the machine maximum for 
integers, which would be well beyond the practical 
limit. The number of frame numbers in the list 
must correspond to the preceding field. 


Even though logically the file appears to the user to be 
one large file, it is actually a number of small 
sequential subfiles (using the Apple DOS definition of 
sequential). Each subfile contains as its first record a 
count of the data records in the subfile. There are 
approximately ten records in a subfile. The file name 
for each subfile is the word "FILE" linked together 
with a number indicating its relative order in the 
logical file (for example, "FILE23" for the 23rd subfile 
in the system). 


The file access method is a variation of the Indexed 
Sequential Access Method (ISAM). A system index 
called "SYSTEM INDEX" is used to access the logical 
sequential file in a pseudo-random order. This index 
Contains the count of the number of index records as 
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its first records. The following system index records 
contain the sort forms of the last record in every data 
subfile. 


When a user inputs an index term, the corresponding 
sort form of the user's index term is generated, and a 
binary search for this index term is done on the system 
index. From this the appropriate data subfile can be 
determined. A sequential search is then made in the 
data subfile to find the first index term which is 
greater than or equal to the user-supplied index term. 
A display of that area of the logical file is created and 
shown to the user. 


A full report ("Report on Programming the Apple II for 
a Combined Videodisc/Microcomputer Information 
Retrieval System") is attached as Appendix 6. It 
covers such topics as operational procedures, Users' 
Guide, and videodisc player interface. This report also 
contains the following recommendations for similar 
future projects: 


a) The features of a microcomputer appropriate for 
this type of application would include the 
following: 


* at least twice as fast as the Apple micro- 
computer for character string manipulations in 
terms of CPU instruction cycle time; 


* 16-bit architecture; 


* 64K - 128K of RAM storage which is expand- 
able; 


* 5M - 10M of secondary memory storage; 


* 100K bytes/sec transfer rate from secondary 
storage; 


* 80 X 24 character display; and 
* user-definable character set. 


b) The language should allow structured programming. 
PASCAL might be a good choice if an appropriate 
compiler could be found for it. 


c) An off-the-shelf package should be indentified 
which would most closely satisfy the requirements 
and then be customized. 


d) In lieu of any package, a general DBMS package 
should be investigated and if an applicable DBMS is 
found, an application could be built using it. 


e) In lieu of any DBMS, a general purpose DMBS 
should be developed and then specific applications 
could be developed with it. To develop a general 
purpose DBMS and an application similar to the 
Public Services Branch project would require 
approximately three person-years. 


f) Other software required would be application 
development tools such as editors, debuggers, and 
other application programmer aids. 


5. PROBLEMS ENCOUNTERED 


Some of the problems encountered during the project 
are not unique to the videodisc medium and are 
common to most audiovisual productions. However 
there are three areas where important differences of 
emphasis do exist. One of these is the essential 
requirement to synchronize the images with the audio 
on both sound tracks. This is necessary because the 
videodisc player has the potential! to provide a viewer 
with an instantaneous choice of languages associated 
with an image. As shown in Section 5.1.1 and Section 
5.1.3, this is a very significant factor to be considered 
when converting existing audiovisual material to the 
videodisc medium. The second difference involves the 
consideration of text preparation and readability of 
images in the material included. This is described in 
Section 5.2.1 and Section 5.2.2. The third area is 
related to the second: in contrast to most 
entertainment-type audiovisual productions, a video- 
disc for library applications should be considered as a 
high density storage medium to which detailed access 
must be provided. Therefore, not only must a table of 
contents type access be provided, but also an index to 
the contents of each frame. Then the index must be 
mounted on a computer. The problems associated with 
the access aspect are discussed in sections 5.2.2, 
5.4.2, 5.4.4, 5.4.7, and 5.4.8. 


5.1 Conversion of Existing Material 
5.1.1 Age of material 


The 35mm _ sound slide show Canadiana was first 
produced in 1978 and contained slides showing the 
1978 cover of Canadiana. It was necessary for this 
videodisc production to depict a modern version of 
Canadiana. This was accomplished by removing, 
whenever possible, the slides showing the 1978 covers 
and replacing them with slides showing the 1982 cover. 


5.1.2 Bilingual aspects 


It had been expected that converting the existing 
sound slide show, Canadiana, to final inaster video- 
tape would be the easiest part of the entire project. 
However, it was discovered that conversion can be 
very difficult, not only from a technical point of view 
but also from an archival and administrative point of 
view. 


There were, in fact, two slide productions, an English 
version and a French version. The French version was 
not produced to the same length, and did not have the 
same timing or cues as the English version. With 
respect to their content, the two versions also had 
different slides. In order to correct this, the original 
sound tracks were required, but they were not avail- 
able for the project. The only sound element that was 
complete and available was an eight-track cartridge, 
but in the English version it had a defect called a 
"drop-out." Eventually, some of the pre-mastering 
elements were located and re-edited to make them 
usable. Since a videodisc has two sound tracks, but 
only one picture track, the sound tracks had to he 


further edited to equal lengths in order to adapt the 
existing production to disk. In addition, a common 
picture track had to be produced to ensure that the 
dialogue made sense to the user watching the slides. 


5.1.3 Availability of high-quality or original film 


Originally produced by a non-government firm in 1971, 
the 16 mm colour film Canada's National Library was 
being updated late in 1981 at the National Film Board 
headquarters in Montreal. French and English versions 
were being produced by different parts of the organi- 
zation. When they were finally ready and located, it 
was found that a low-contrast print without credits 
was required because both English and French credits 
had to go onto a common picture track. It was 
impossible to get such a copy because the original 
production company had not kept a low contrast print. 
For this reason, less than ideal materials had to be 
utilized so that the production could be included as 
originally planned. 


5.2 Production of Original Material 
5.2.1 Location of filming 
5.2.1.1 Textual material 


Much of the textual material that was to be used for 
The History of '0 Canada' was an important part of 
the National Library's collection and could not be 
removed from the premises. Therefore, the film crew 
had to set up facilities within the building. Bringing 
the equipment to the material was not an ideal 
arrangement. 


5.2.1.2 Scenery 


The recording of the interviews for A Walk Through 
The National Library had to be done separately from 
the filming because work in the library was to be 
interrupted as little as possible and it was too 
expensive in terms of time lost and transportation to 
move all the staff to a sound studio. Therefore, 
shooting without sound was the best procedure. It was 
difficult to find a quiet place in the library and some 
background sounds are still in the film in spite of 
precautions. 


Locating a suitable private home for the filming of the 
piano scene for The History of '0 Canada’ also pre- 
sented some difficulties. 


5.2.2 Preparation of textual material 


The work of selecting material for 'O Canada' was 
described in Section 3.3.1. It included consideration of 
the variety of materials; the suitability of material for 
videodisc; the coverage of the subject; and the type of 
potential inquiry. It also included the arrangement of 
material in such a way as to provide researchers with 
answers to possible questions. 


ortment of paper, of 


as such an ass . 
Because there w and of materials in 


printing and formatting types; 
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various stages of completion, it was decided to 
reformat some vertical file information via a word 
processor to suit the proper width of a television 
screen. However, only the material in the sections 
dealing with chronology, bibliography, discography, 
radio, and television was especially reformatted for 
videodisc. 


None of the other material was reformatted because 
the specific objective of the project was to "demon- 
strate the ability of the videodisc medium to store and 
present library materials in a variety of formats." 
Leaving the materials unretouched would later allow 
for evaluating some of the strengths and weaknesses 
of the disk as a storage/preservation medium through 
a direct comparison of the quality of the image on the 
disk with the original. It would also assist in 
evaluating the disk as an effective research tool for 
Canadian studies and would help to determine if the 
user could obtain a true bibliographic description of 
the material on the disk even when the original was 
not available. 


The preparation of the index to the material for 
‘O Canada’ is described in Appendix 4. The effort 
involved in providing access to the library material 
was considerable. The indexer had to become familiar 
with the materials and to assist with their selection 
and organization; to consult with the National 
Library's Cataloguing Branch regarding the selection 
and use of access terms, elements of style and usage 
(whenever possible terms consistent with Canadiana 
subject headings were used); to understand micro- 
computer characteristics and limitations which would 
affect the development of the access terms; to create 
worksheets for the input of the index into the micro- 
computer; to assign subject headings in the language 
of the material indexed; and to prepare cross refer- 
ences to direct the user to the access terms used in 
the other language (so that a unilingual user would 
select items in one language only and a bilingual user 
could select items in both languages and have access 
to the total information on a topic contained in 
'O Canada'). In many instances, a general and a more 
specific access term had to be assigned to the same 
item, to enhance the use of the index for the general 
as well as the sophisticated researcher. Materials also 
had to be prepared for photography; originals (books, 
journals, etc.) gathered together, photocopies 
numbered and marked, and source statements 
prepared. Then, because many items were photo- 
graphed in sections not corresponding to pages, it was 
necessary during the process of photography to assign 
frame numbers to the items and cross reference these 
to the index. (Later on, as mentioned in Section 
4.4.4, the frame numbers assigned during the photo- 


graphy session had to be checked with those on the 
videodisc). 


Although an effort was made to provide bibliographic 
references for all of the textual material, some have 
been inadvertently missed. This is not a fault of the 
videodisc medium but it illustrates the need for care- 
ful frame-by-frame inspection of textual material 
prior to the filming process. Of course, with a 
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combined videodisc/microcomputer system it is still 
possible to add this information, but not to a stand- 
alone videodisc system. 


It must be stressed, in summary, that one cannot 
expect to be able to take a large collection of library 
material, leave it to a photographer to photograph the 
items, and end up with adequately readable and acces- 
sible material. As described above, one must examine 
and prepare every item; prepare original sheets with 
necessary information such as chronology (if that is 
important); and prepare an index if the material is not 
in any specific order. 


5.2.3 Actors 


In order to present the National Library in a natural 
setting, the entire production was shot on location at 
the National Library using National Library staff. It 
was felt that the different voices and accents of the 
staff at the National Library were a very appropriate 
reflection of the true nature of Canadian society. No 
actors were engaged for the production since profes- 
sional actors would have been costly and would have 
removed some of the informality. 


5.2.4 Bilingual aspects 


Since The History of 'O Canada' was recorded in 
English, it had to be translated into French and then 
read aloud by French actors in the sound studio to 
produce the French sound track for the production. 
This was difficult because of the necessary lip syn- 
chronization which was involved. 


The dialogue with the piano student, which became 
about 30 seconds on the disk, took two hours to put 
into French. The child actress had never been in a 
sound studio before. The French part of the librarian 
was spoken by a freelance French radio announcer. At 
first, he sounded too much like an announcer and had 
difficulty in projecting the casual, friendly nature of 
the real reference librarian. 


An "echo effect" occurs in the film when the music 
teacher asks herself how 'O Canada’ became our 
national anthem. In trying to duplicate this for the 
French sound track, it was difficult getting the actress 
to speak with the same intensity and loudness as in the 
English version. Sometimes the actors had problems in 
getting the correct distance from the microphone. If 
they were too close, a "proximity effect" was 
produced. When they were too far away, excessive 
"room tone" was produced. Although lip synchroniza- 
tion is very good in the French dialogue, there are a 
few places where it could have been improved by 
1) translating phonetically, or 2) filming the produc- 
tion in English and French. The first alternative would 
have been very expensive, while the second would 
actually have doubled the cost of production, provided 
that perfectly bilingual actors could have been found. 


'O Canada' required the creation of a type frame that 
would be displayed on the screen whenever an 
‘O Canada’ recording was being played. It was neces- 


sary to tell the user how to get back i 
before the selection had finished in si eB te 
recording had been selected, or in case it did not h 
to be played all the way through. 
bilingual directional message was: 


dex 
ong 
ave 
The original 


oTHE VIDEODISC PLAYER WILL 
AUTOMATICALLY RETURN TO THE SOUND 
RECORDINGS INDEX UPON COMPLETION OF 
THE SELECTED RECORDINGS. al 
TO RETURN TO THE SOUND RECORDINGS 
Bac Sue r YOUR SELECTION IS COMPLETE 


However, due to the size of the TV screen, it was 
possible only to fit the following bilingual message: 


"TO RETURN TO SOUND RECORDINGS INDEX 
BEFORE YOUR SELECTION IS COMPLETE PRESS 
in 

"Pour revenir a l'index des enregistrements sonores 
avant la fin d'un enregistrement, appuyer 1" 


5.2.5 Copyright aspects 


The copyright aspects of exhibiting material on a 
videodisc were considered in the planning stages. 
Because the copyright of the existing films, Canada’s 
National Library and the sound slide show Canadiana, 
are held by the Government of Canada, a copyright 
problem did not exist for these two productions. The 
new production, A Walk Through the National Library, 
would also be made in the National Library, and 
therefore it too did not pose a problem. However, 
special consideration was given to the material for 
The History of 'O Canada' production. It was neces- 
sary to include some problematic items, such as some 
vital newspaper clippings, in order to give a more 
complete history of 'O0 Canada' because the history 
resides in a scattering of such materials. These cases 
were dealt with individually and separately to ensure 
that it was possible and appropriate to include all the 
material in question. Permission to use particular 
items was requested from every copyright owner. It 
was explained that this was an experimental project to 
demonstrate some of the advantages and drawbacks of 
videodisc for library applications and that the disk 
would not be for sale and would not be shown commer- 
cially. Because the project was experimental and non- 
commercial, not a single copyright owner refused 
permission and many expressed pleasure that their 
work had been chosen for inclusion and wished the 
National Library well in the venture. Based on the 
considerable effort and time required to clear the 
items for this project, it is very apparent that the 
copyright aspect for similar projects must be con- 
sidered and planned between six months and a year 
before actual production begins. 


5.2.6 Production scheduling 


The film crew consisted of the producer/director, the 
Cameraman, soundman, the electrician and an 
assistant. The National Library project manager was 
available to consult with National Library staff, 


ensure adherence to the filming schedule, assist in the 
creation of shot lists and generally make life as easy 
as possible, not only for the crew, but also for the 
staff of National Library. This was particularly 
important in the reference scene because the refer- 
ence room did not close, even though the film crew 
spent a whole day there. 


5.3 Space/Time Allocation 


In the original project proposal, '0 Canada' was to 
occupy all of one side of the disk. The playing time is 
27 minutes per side and the other side already con- 
tained the 17-minute film Canada's National Library 
and the seven-minute slide show Canadiana. The 
fourth production, A Walk Through the National 
Library, had to go somewhere. The solution was to 
compress 'O Canada' because compression would not 
jeopardize the objectives of the project. In fact, this 
allowed the indexer to do in-depth indexing of the 
materials. Consequently, the researcher would be 
allowed a greater number of access points. "See" 
references were also provided. A better quality 
automated index and research tool would be the result. 
However, the limiting factor would still be the capa- 
city of the microcomputer's diskettes. 


5.4 Access to Material on the Disk 
5.4.1 Instructions on operation of a videodisc player 


The instructions showing how to operate a videodisc 
player and explain how a videodisc works were 
inserted into an appropriate part of a scene in The 
History of '0 Canada.' 


5.4.2 Programming on disk 


Although an unprogrammed disk would have been less 
expensive, Mr. Petro, the producer/director, demon- 
strated that with programming, the National Library 
would have an interactive disk rather than just a linear 
playing disk. The disk and the player with various 
indices programmed into it would be a stand-alone 
system and could be demonstrated without the Apple 
Is 


As a result there are English and French access points 
to Canadiana, Canada's National Library and A Walk 
Through the National Library. This last production 
can also be put on continuous play. 


5.4.3 Captioning 


The initial project proposal stated that bilingual cap- 
tioning for the deaf would be provided for the guided 
tour of the National Library services. Initial investi- 
ation indicated that the cost could be very high - 
850,000. Further investigation eventually showed that 
a less expensive option was available. The cost for 
equipment would be approximately $US5000 but, ip 
addition, time would be required for programming an 

writing the captions. Unfortunately, by the eae 
information was obtained in late April 1982, dealing 


with problems in programming the microcomputer to 
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automate the index to 'O Canada' had become a top 
priority. In order to meet the August deadline, it was 
decided to forego this enhancement of the project but 
to recommend that it be incorporated into a future 
videodisc production. 


5.4.4 Matching frame numbers on disk to textual items 


As mentioned in 5.2.2, it was necessary to prepare the 
index to the material in The History of 'O Canada' 
before the frame numbers on the final videodisc could 
be known. To proceed in a systematic order it was 
necessary, therefore, to assign temporary frame num- 
bers to the items to be photographed. If the items to 
be photographed had to be "broken up" into more 
frames than had been expected, additional sub- 
numbers had to be used. After receipt of the final 
disk, all numbers had to be checked to make certain 
that they corresponded to the actual frame number. 


5.4.5 Overall schedule 


The master film had to be in California by April l, 
1982, in order for the videodisc to be manufactured 
and sent to the National Library by August 1, 1982. 


5.4.6 Administrative arrangements 


The mandate of the National Film Board (NFB) made 
it necessary for the National Library to conduct all 
contract negotiations, including the tendering and pay- 
ment processes, through NFB. 


5.4.7 Programming the microcomputer 


The effort and programming skills needed for this part 
of the project were underestimated. Factors such as 
the large number of terms in the index (4000), the 
problem of dealing with variable length bibliographic 
index terms, cross references, bilingual access, and 
the departure of the programmer delayed the comple- 
tion of this part of the project beyond August 1, 1982. 


The programming was continued by two other pro- 
grammers who worked under the following constraints: 
much less time to complete the task than if they had 
started earlier at the beginning of the project; the 
inability of an Apple II to accommodate two active 
programmers at the one time; the necessity to con- 
tinue with the BASIC programming language; lack of 
adequate documentation on the programming that had 
been done; and lack of clear statements of user 
requirements. Moreover, the new programmers had to 
familiarize themselves with the Apple II micro- 
computer and its time-consuming systems documenta- 
tion - a necessity for non-programmers. 


With a less stringent time frame the system could 
have been improved in the following manner and areas: 
more detailed analysis of user requirements; improved 
response time; and additional options or ease-of-use 
features, such as command chaining capabilities, cross 
reference indicator on the display screen, a cross 
reference display screen, automatic combining of all 
frame numbers from all cross references, and inte- 
grated sound recordings index. 
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Beyond the problems listed in the preceding paragraph, 
which are peculiar to this project, there are other 
factors which reflect a microcomputer's ability to 
adequately meet possible user expectations simply 
because it is a microcomputer and not a large com- 
puter: limited memory and storage and relatively low 
processing speeds. These factors affect the quantity 
of index terms that can be manipulated and the types 
of information retrieval functions that it can perform. 
For example, there is no capability to perform 
Boolean-type searches. 


5.4.8 Videodisc player/microcomputer interface 


The videodisc player may be attached to an external 
computer via an indirect link. The software for the 
Apple/player interface had been designed for the 
model PR78&20-2 videodisc player. In early 1983, the 
model PR7820-2 was upgraded to the model PR7820-3 
because the model 3 version had improved features 
such as faster disk search time. Unfortunately, the 
PR7820 model 2 and model 3 have slightly different 
operating features and require different interface 
adapter and software for many operations. It was 
found, though, that the "SEARCH" command did work, 
and it was the only essential command needed in order 
for the videodisc/microcomputer information retrieval 
system to function. Because the full capability of the 
software driver was not utilized, it meant the user has 
to ensure that the videodisc player is in the 
"CLEAR/HALT" mode and is not under the control of 
any videodisc program. An attempt was made to write 
a software driver specifically for the PR7820-3 and 
the existing serial interface adapter. The attempt 
failed because of lack of time, lack of documentation 
for the existing serial interface adapter, and lack of 
trouble-shooting tools. 


5.5 Mastering and Replicating the Disk 


In February 1982 DiscoVision Associates (DVA), a joint 
venture of the International Business Machines Cor- 
poration and MCA Inc., sold its part of disk and player 
manufacturing operations to the Pioneer Electronic 
Corporation of Japan. Most of DVA's employees were 
laid off. This affected the National Library's project 
since DVA held the contract for producing the video- 
disc. However, after consultation, Pioneer agreed to 
honour DVA's commitment to produce the National 
Library videodisc. Because of the turnover in staff at 
the manufacturing plant, the National Library was 
advised to send the co-ordinator to the plant to be 
present for the run. 


5.6 Still Frame Audio 


An interesting feature of the videodisc is the possibi- 
lity of more than real time audio to accompany the 
still frame video images. For example, one could 
watch a musical score on the monitor while listening 
to the music being played. In addition, the available 
time for instructional applications where still or 
non-moving images are used could be expanded with 
audio compression. However, for technical reasons, 
for each frame of video recorded, only one "frame" of 


audio - lasting 1/30th of a second - is included. 
example, for only 20 seconds of audio to accompany a 
still image, the image on the disk must be repeated 
600 times. A random access audio tape player inter- 
faced to a computer and synchronized with the video- 
disc player could also be used. In this case, the image 
would only be contained on one frame of the videodisc 


but it would be played back the required number of 
times. 


For 


It would have been interesting to attempt to include 
an application of still frame audio in this project, 
especially one that showed the potential of combining 
musical scores with actual music. However, this 
would have used up a considerable number of frames 
at the expense of material. 


6. EVALUATION 


6.1 Videodisc as a Storage Medium for Library 
Materials 


The factors commented on are the type of material 
that may be stored; the capacity of the videodisc to 
store the material; the quality of the image displayed; 
preservation/conservation aspects; and the economic 
aspects of using a videodisc as a storage medium. 


6.1.1 Type of material stored 


The production house was successful in converting all 
of the requested material to videodisc. The material 
included the following items or categories: 


1-16 mm colour film (scenic) - existing material 

1-35 mm colour/sound slide show - existing material 

1-16 mm colour film (scenic) - original production 

1-16 mm colour film (scenic, still) - original 
production 


ORIGINAL MATERIAL 


* 


pages from books 

printed sheet music 

photographs (negative, positive, coloured, black- 
and-white) 

photographs in newspapers 

sections of newspaper clippings 

sections of magazine articles 

comic strip from newspaper 

stamp 

envelope 

coin 

poster 

brochure 

handwritten letter 


* OK 


kK OK KK KK KK OK 


2ND AND 3RD GENERATION 


* carbon copies on yellow paper 

* reproduction of section of microfilm page 

* photograph of image of microfilm image on micro- 
film reader 

* photocopy of sheets of music 

* photograph of photograph 


photograph of typed letter 

photograph of illustrations 

reproduction of charcoal sketch 
photocopy of magazine article 
photocopy of handwritten notes in pencil 
printed music in book form 


* Ok OK OK OK OK 


REFORMATTED 


* text retyped on word processor 


The videodisc also contains several embedded pro- 
grams in the audio track that make it possible to 
select different areas of the disk by means of a 
"menu" type of selection process. 


6.1.2 Capacity of the videodisc to store material 


The design of the reflective videodisc allows it to 
store a maximum of 108000 frames which can be 
played back at 30 frames per second; that is, it 
contains 60 minutes of material. The 108 000 frames 
can also be immobilized or "freeze framed," so that 
"stills," such as textual material, can be viewed. 


The National Library videodisc contains approximately 
36 minutes of sound film, 1250 still frames, and 15 
minutes of 'O Canada’ recordings. The total playing 
time is approximately 54 minutes. 


The storage capacity of this type of videodisc for 
textual material is reduced because several frames are 
required to adequately cover a page of text in order 
for the image to be legible on a TV monitor. An 
average of four frames per 8 1/2" x 11" page of text 
was needed in this project. However, many pages 
were not enlarged in order to demonstrate the resul- 
ting image. If the total capacity of 108 000 frames 
had been used for textual material, the disc could have 
contained 108 000/4 = 27000 pages of 8 1/2"x 11" 
text - all legible. 


6.1.3 Quality of image displayed 


As expected, the quality of the display on a TV 
monitor of non-textual material is very high. The 
quality and display depend on the quality of the 
original material and the number of generations the 
material is removed from the original. It is apparent 
that this style of videodisc is designed to be com- 
patible with TV-type productions - motion material. It 
must be noted that all motion materials must be coded 
to prevent interfield flicker. However, this is only 
important if "freeze frame" capability is required. It 
should also be pointed out that, as indicated in Section 
4.1, special work must be done to convert existing 
material to a state suitable for videodisc transfer 
unless the original was produced for TV. In the case of 
Canadiana and Canada's National Library, the produc- 
tion house had to overcome serious formatting pro- 
blems. The National Library was informed that 
although the material would be transformed to Yeni 
disc, it could not meet the production house's norma 
standard of professional production. 


The image quality as it reiates to stills of textual 
material varies directly with the resolution capabi- 
lities of the display monitor, the legibility of the 
original text, and the enlargement of the original text. 
As mentioned in Section 5.1.2, an average of four 
frames per page of original text was needed. 
Materials which do not produce legible images are: a 
newspaper clipping, where the original type is 
"bleeding" and therefore is not clear; the photograph 
of a typed letter, where the original was too light; a 
written pencil note; carbon copy items; and carbon 
text on yellow paper. All of the other frames in the 
'O Canada' material would have been legible on an 
ordinary TV monitor if appropriate enlargements had 
been taken. A very high resolution monitor would 
probably render all the present images legible with the 
exception of some footnotes. With the use of the 
ordinary TV monitor, approximately 60 percent of the 
frames (750) are legible. With a slightly higher quality 
monitor (for example, SONY's Profeel), 70 percent of 
the frames are legible. It must be noted here that the 
project deliberately did not strive to make all frames 
legible so that differences in treatment could be seen. 
It was also decided that it would be more useful for 
the user to be able to view complete bibliographic 
units. 


6.1.4 Preservation/conservation aspects 


The storage life of the National Library's videodisc 
cannot be commented on except to state that the 
archival life of a videodisc is generally expected to be 
at least ten years and may be as long as a 100 years. 
By having 1250 frames of textual material, as well as 
recordings preserved on the disk, the original material 
need not be used for research. 


6.1.5 Economic aspects of using videodisc as a storage 
medium 


The only production on the videodisc that does not 
serve as a public relations material, The History of 'O 
Canada’, contains typical material that a library might 
wish to store on a videodisc: a variety of textual 
materials, film, and recordings from a music collec- 
tion. Further, should a library be interested in 
featuring a particular subject with a multi-media 
approach and should it wish to index the collection for 
retrieval with a videodisc/microcomputer connection, 
the production The History of '0 Canada' can illustrate 
the scale of economics involved. The cost figures, 
however, are not precise because the production was 
one of four and some common costs have been divided 
among them. Furthermore, the production house 
absorbed some costs. 
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Resource Factors for Creating The History of 'O 
Canada’ on Videodisc 


Estimated’ 
Total Work Estimated 
Hours Cost 
Design and Media Selection 1 050 $ 5000? 
Production and Post 
Production 30 $ 19 500 
Mastering and Replicating - $ 2500 
Total 1 100 S$ 27 000 


The indexing work was performed in preparation for 
the videodisc/external microcomputer information 
retrieval system. If the indexing work is included, the 
hours are increased by approximately 1700 hours and 
the cost by $5000. 


In the design and media selection phase, approximately 
550 hours were devoted to the selection and prepara- 
tion of textual library material and recorded sound, 
most of it for the textual material. 


Excluding the National Library's labour and overhead, 
the cost of converting the material onto videodisc 
(approximated because some common costs were 
prorated according to the length of program material) 
is as follows: 

Canada's National Library (existing) $ 6 000 
- 17 minutes 

- 16mm movie film (colour) 
Canadiana (existing) $ 8 000 
- 7 minutes 

- 35mm slide/tape film 

A Walk Through the National Library (new) $14 000 
- 7 minutes 

- 35 mm sound/slide production 
The History of 'O0 Canada! (new) $27 000 
- 21 minutes 

- 16mm movie film (colour) 


Total cost of producing the videodisc $55 000 


1. The time of the indexer has been included in the 
hours of work because this is a task that could have 
been carried out by National Library staff, time 
permitting. The time of the production house 
contractor is not included since this is a non- 
library specialist task. 


2 The indexer spent approximately 50 percent of this 
time in the indexing phase and another 50 percent 
in the design and media selection phase. 


This is the Cost of producing a master videodisc and 
replicating five copies in a package deal. This is in 
keeping with the purpose of the project: to make a 
demonstration disk. Therefore, the unit cost is high 
However, with a disk created for distribution unit 
costs would decrease. Typically, there is a set-up cost 
to which is added the cost of replicating the required 
number of disks. The cost per disk is the total cost 
divided by the number of disks. 


As expected, the area of reflective analogue videodisc 
technology that presents most production difficulties 
is that of inputting textual material. New material 
designed for the resolution capabilities of the TV 
monitor can be formatted at the initial stage for this 
purpose, As is apparent in the National Library's 
project, existing material presents more serious pro- 
blems: some important material had to be retyped on 
word processors, while other material had to be 
"divided" into sections of appropriate size and then 
photographed. ° This process is very time consuming; 
it requires great care on the part of the organizer and 


photographer, but consistent legibility cannot be 
assured, 


Employing very high resolution scanning equipment 
and high resolution CRT displays would simplify the 
input process and increase the percentage of legible 
text, but it would be more costly. 


The cost of videodisc equipment used to play the disk 
amounted to approximately $5800. This includes 
player, monitor, stereo amplifier, and a set of 
speakers. 


If access to the material is also to be provided by a 
computer system, those resources must also be consi- 
dered. For this project the program 'O Canada' can be 
accessed by means of an index or an Apple II micro- 
computer. The resources required include approxi- 
mately $5400 for the microcomputer system (including 
the computer, purchasable software, and diskettes); 
615 hours of indexing the material prior to pro- 
gramming; and 400 hours of programming time. 


The labour involved in producing the videodisc is 
approximately 2000 hours. This does not include time 
of the production house. Another 1400 hours were 
required for the overall management of the project 
not specifically devoted to one task and includes the 
time of advisors to the project, preparation of the 
report and brochures, and demonstrations. 


The following conclusions are apparent: 


a) It was relatively expensive to convert existing 
material (Canada's National Library and Cana- 
diana) to the videodisc format since that material 
was not designed for the TV format in the begin- 


3. See sections 5.2.2, "Preparation of Material," 6.182, 
"Capacity of the Videodisc to Store Material," and 
6.1.3, "The Quality of Image Displayed." 


ning and because the bilingual program Canadiana 
is not one program, but two. The problems have 
been outlined before, and it requires money, time, 
and ingenuity to overcome them. 


b) The most expensive, time-consuming, and chal- 
lenging production was The History of 'O Canada.' 
This is because it was a multi-media production 
containing textual material, recordings, and 
scenery and 30 access points programmed onto the 
disk. It is also the longest. 


c) The most costly part of the production in terms of 
staff time involved the design and media selection 
phase for The History of 'O Canada! with approxi- 
mately half the effort spent on selecting, organi- 
zing, and preparing the textual material and sound 
recordings for the production phase. 


It is not apparent, but recognized by the project 
manager and others closely involved in the project, 
that costs itemized do not cover all the costs incurred 
during the project, especially the interactive pro- 
gramming on the disk. The production house, Michael 
J. Petro Ltd., absorbed extra costs in order to com- 
plete the task satisfactorily. 


6.2 Information Retrieval 


A user can retrieve the material on the National 
Library's videodisc with the aid of the Pioneer model 
PR7280-3 industrial-type player in any of following 
ways: 


* by selecting known frame numbers and manually 
entering them on the disk player's remote control 
unit (RCU); 


* by making use of the inter-active programs em- 
bedded in the disk by selecting access numbers (30 
access points) shown in menus on the display screen 
and manually entering these numbers on the 
control board; 


* by relying on some automatic pre-programmed 
operation of the disk player, for example, the 
"continuous play" mode of A Walk Through the 
National Library; 


* by playing the disk in a linear fashion from start to 
finish; 


* by using an index, for The History of 'O Canada’, on 
the microcomputer screen. 


Because the disk has the interactive programs on it, 
the disk and the player are considered a "stand-alone 
system" and the disk can be demonstrated without the 
aid of an external microcomputer system. 


As described previously, the player can find any eae 
dual frame, even if it is part of a motion plete : 
sequence, such as Canada's National pein: Ee 
maximum response time of five seconds. e 
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dual frame numbers can be made to appear at any 
time on the screen. The viewer may also stop the 
picture at any point and freeze it on the viewing 
screen; this is essential for library applications where 
textual material is important. 


The system does not have a Boolean search capability: 
it is a known access system only. However, this 
weakness is not a reflection of the videodisc technol- 
ogy: all frames are numbered and may be searched by 
number. Therefore, if at a later date an appropriate 
index were mounted on a larger computer system 
capable of performing Boolean searches, and the 
computer were interfaced with the videodisc player, 
the information would be searched with a level of 
sophistication limited only by the index, computer, and 
retrieval language, not by the videodisc itself. 


6.3 Videodisc as a Research and Reference Tool 


As the disk has been demonstrated to audiences, its 
potential for use as a study tool has become evident. 
At present, a viewer interested in the topic of 'O 
Canada ' and sitting at a workstation consisting of a 
player, a monitor, and a microcomputer can find, 
retrieve, and study a variety of materials on the topic. 
By means of the interactive programming on the disk 
it is possible to make a choice between the introduc- 
tion, all of 'O Canada,' eight chapters of textual 
material, and 16 access points to 'O Canada’ 
recordings. If the microcomputer/videodisc combina- 
tion is used instead of the stand-alone videodisc 
system, it is possible to access the approximate 1200 
frames in the 'O Canada' production by entering an 
index term on the keyboard and to cause the videodisc 
player to display the associated frames. The multi- 
media material can be viewed or listened to at the 
desired personal pace. And the equipment is not 
difficult to use: it takes a complete novice about half 
an hour to learn how to use and feel comfortable with 
the player and all of its capabilities. 


Since the textual portion on the disk occupies only 
1268 out of a possible 108 000 frames, it is apparent 
that the potential exists for dealing with other 
subjects in even greater variety, detail, and volume. 
There is also the possibility of making and distributing 
multiple copies of a single disk. The combination of a 
videodisc/external computer retrieval system shows 
great promise as a powerful storage and information 
retrieval tool. 


The project aimed to test the potential of videodisc to 
make readily available a variety of library materials. 
Its success in this respect cannot be questioned, 
although the clarity of some images is limited because 
of the experimental nature of the project and the 


sa of equipment. (See sections 6.1.1 through 
Gale2. 


Another problem with the present equipment and the 
way the present system is programmed results from 
the relatively slow index print-out on the display 
screen of the microcomputer. Once the research has 
keyed in an access term, there is a delay while the 
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screen fills up with such information as associated 
index terms, number of frames associated with terms, 
error messages, or instructions, which may not be 
useful at that time for that search. Although this is 
still much faster than browsing through hardcopy files, 
the user is powerless to consult the disk itself until the 
index screen has filled up, a process that may take 
several minutes. A viewer operating under such 
conditions may find little comfort in the claim that 
videodisc can find any item in seconds. However, it 
should be noted again that the speed of operation of 
the combined system is a reflection of this project and 
should not detract from the potential of a combined 
videodisc/microcomputer system with such features as 
"interrupts" and "command chaining" and improved 
response time possible with the use of a hard disk, 
language compiler, and the optimization of the micro- 
computer's operating system. 


One of the important needs of library users with 
respect to Canadian studies is to have access to the 
special materials that reside in a number of institu- 
tions in the National Capital Region without neces- 
sarily having to come to Ottawa. If multiple copies of 
videodiscs on selected topics or catalogues were made 
and distributed to local libraries across Canada, this 
need could begin to be satisfied. Consideration has to 
be given to the requirement of updating the material. 


The benefits of having these materials available on 
videodisc are obvious. They attest to the immense 
value of the medium for reference and as a means of 
preserving rare and fragile documents, which at 
present may be consulted only with great care by a 
limited number of users. 


However, the extent to which videodisc can also be of 
value as a tool for original, advanced research, 
remains unknown. A number of basic questions must 
be answered before the research potential of videodisc 
within a given discipline can be ascertained. First, 
given the broad scope of research, even in Canadian 
studies, what subjects will be covered, and who will 
choose them? Then, who will do the research and 
indexing for each subject, and how will these tasks be 
funded? How can these costs be recovered, and, more 
basically, should they be? 


On another level, each videodisc might be perceived as 
a gigantic vertical file containing a variety of 
documents on a particular subject: textual items, 
pictorial, audio, moving film, slides. A researcher who 
wished to consult such a variety of documents would 
find the medium useful because of (1) speed of access 
(up to 108 000 frames, for example, would be accessed 
more quickly on a videodisc than by thumbing through 
files, locating an item, reading, and replacing); (2) file 
integrity - items would be in their proper place 
regardless of who had used the system the last time; 
(3) ability to examine not only textual section but 
audio selection as well, or to look at films if these are 
pertinent. However, the overall cost in time and 
money should be considered when designing this 
"vertical file" for a given discipline. (The costs of 
producing this videodisc for example, are outlined in 


Section 6.1.5.) It should also be noted that if the 
material requires frequent revisions or updating, 


videodisc in its present state of development would 
not be a suitable medium. 


The advantages of using videodisc as a medium for 
providing materials needed by researchers in Canadian 
studies are local access to special material, thus 
supplementing existing local library collections; rapid 
access to multi-media material from one workstation: 
and high degree of specificity in searching for 
material if the storage capability of the videodisc is 
combined with appropriate indexes and computer 
retrieval systems. The disadvantages are the relative- 
ly high cost. if only a few copies are made; the length 
of time it may take to collect, organize, index, and 
create disks for various topics; and the need to acquire 
the necessary equipment. 


6.4 Videodisc as a Public Relations Too! 


When discussing the videodisc as an effective public 
relations tool, it is necessary to divide the issue into 
two parts; that is, videodisc technology and the con- 


tents of the disk. 


The National Library is unique in the Canadian library 
community in having produced a videodisc. This is 
directly in keeping with its coordinating role in the 
development of a cooperative nationwide decentra- 
lized bibliographic network. The National Library is 
demonstrating that this new technology is no longer a 
technology of the future, but rather one more option 
which libraries may have to investigate, understand, 
and apply to their collections and services. 


The National Library's videodisc has been exhibited 
and demonstrated numerous times at conferences (the 
week-long IFLA conference, in August 1982; SLA, in 
June 1982; CAML, in May 1982, at the National 
Library. Requests are constantly received for more 
demonstrations. The videodisc was demonstrated at 
CLA in June 1983 and at CAIS (Montreal Chapter) in 
April, 1983. 


An article describing the project was published in 
Special Libraries Journal in January 1983. 


The byproducts of disk production (for example, video- 
cassettes) could be used in several ways, depending on 
the content of the disk. The cassettes could be sent to 
public broadcasting stations, small libraries, or small 
institutions which do not have a videodisc player, or 
they could be used in-house to show various divisions 
what other areas are doing. The effects of the 
content that could be put on a videodisc and used as a 
public relations tool for the National Library would 
depend in large part on the number of videodisc 
players that were available. 


With respect to the Cataloguing in Publication 
program, more co-operation from publishers could 
result from the design and production of an interactive 
disk which explained the procedures. On the other 
side of the same disk could be an explanation of the 


National Library Act, with emphasis on legal deposit 
regulations. If the videodisc is used as a conservation 
medium, 1t would also be a very positive public rela- 
tions tool, both in terms of the National Library's use 
of it for conservation and also as a medium for 
promoting that activity. Other disks could be used to 
show the layout of the National Library, the various 
services it provides, and the organization and descrip- 
tion of its collections. These disks could be used for 
recruiting purposes in library schools or for facili- 
tating the touring process at the National Library. In 
general, they could provide better information for the 
library community concerning the National Library. 


Videodisc is a useful public relations tool, particularly 
for exhibitions. A disk will not overheat or tear, as a 
film or videocassette would after prolonged use. It 
has interactive capabilities (as a result of on-board 
programming) which are not available on either of the 
other two technologies. This allows the exhibit to 
become an active as opposed to passive event for the 
viewer, who can "touch" the remote control unit of the 
player, thereby manipulating the disk in a stimulus and 
response interactivity. This results in enjoyment and 
reinforced learning. The random access feature of the 
player permits the user to locate and access any of the 
54 000 frames per side in less than five seconds, a 
feature also unavailable on film or videotape. Random 
access serves as an enhancement to the interactive 
capability of the player and makes the exhibit much 
more memorable and meaningful. Finally, the video- 
disc player has a freeze-frame feature which allows 
any image to be immobilized or "frozen" on the 
screen. Once again, this is not possible with film or 
videotape. The freeze-frame feature allows for text 
to be displayed on the screen and allows the viewer to 
read it at whatever speed is convenient. 


The interface between the videodisc player and an 
external computer is also not as effective with film or 
videotape. 


In summary, a videodisc allows the designers of the 
exhibit much more creativity in terms of the type of 
exhibit which they could create, and it permits user 
participation. 


As a medium used in public relations, the major 
disadvantages of videodisc over film or videotape are 
that cost effectiveness requires that more than one 
copy of the disk be made, and that once a disk has 
been mastered, it cannot be updated. Another revised 
or updated disk has to be produced. Therefore, if the 
material requires frequent revisions or updating, 
videodisc would not be a suitable medium. 


6.5 System Performance 

6.5.1 Set-up and maintenance 

There are four parts to the set-up: the videodisc 
system itself, the display booth which holds the equip- 
ment, the microcomputer, and the Serial Interface 


i i uter with the 
dapter which connects the microcomp 1 
deen player. Once the videodisc/external micro- 


33 


computer system is working, a third set-up, also 
placed in the booth, will be necessary. 


It requires only seconds -for the videodisc player to 
have its transport mechanism lock screwed into place 
before it is packed in a specially constructed box and 
shipped; the transport mechanism can be unscrewed 
quickly before being played. None of the other 
equipment requires any special handling except to 
place it into shipping boxes. 


The booth is modular and theoretically can be 
assembled by one person. However, in actual fact, to 
get the upper part which holds the loudspeakers and 
TV monitor into place, two persons are definitely 
required. Technically the set up is not difficult at all; 
however, some of the components of the booth are 
very heavy and awkward and the screws that hold it 
together are of different lengths. The original request 
had specified that the booth be constructed from 
lightweight materials, so that one person could 
assemble it, but such materials were deemed too 
expensive. The same is true of the shipping crates 
that hold the equipment for the videodisc and the 
microcomputer. Packing must be done with the ut- 
most care since these components, especially those 
related to the microcomputer, are easily damaged. 


Total assembly time for the booth by one person is 
usually over two hours. It takes a maximum of one- 
half hour to uncrate, plug in and test the stand-alone 
videodisc equipment to see that everything is working. 
It takes about half an hour to forty-five minutes to 
assemble and check out the microcomputer system and 
its connection to the videodisc player. Maintenance 
requires that the microcomputer's diskettes be cleared 
on a regular basis. 


6.5.2 Environmental requirements 


Because the information in the videodisc is sandwiched 
between protective transparent plastic layers, the disk 
cannot easily be damaged by scratches. Dust does not 
affect its legibility. Also, because the system does 
not rely on physical contact such as a stylus, there is 
no wear on the disk even in the "freeze frame" mode. 
The National Library's videodisc has been handed 
around at demonstrations with no resulting ill effects. 


Temperature and humidity fluctuations are said not to 
affect the videodisc either, but precisely to what 
extent has not been tested. However, it is recom- 
mended that disks be stored flat and also that they be 
sturdily packaged whenever they are shipped. In 
addition, the transport mechanism on the player must 
be tightened before shipping. 


The player itself is best stored and operated at normal 
room temperatures. 


The microcomputer and disk drives should be kept ina 
moisture-free and, as much as possible,  dust-free 
environment. Static electricity should also be 
avoided, 
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The Serial Interface Unit needs to be in a still area 
where it will not be jostled. 


6.5.3 Failure rate 


The only videodisc system problem encountered by the 
principal demonstrator was that the TV monitor would 
lose both colour and vertical hold after approximately 
six hours of continuous use. The videodisc player has 
never broke down, even after many hours of conti- 
nuous use. However, a maintenance check was made 
at the time of upgrading the model from 2 to 3. 


The only problem we have experienced with the micro- 
computer occurred when a chip had to be replaced. 
The disk drives, which are separate pieces of equip- 
ment, had to be repaired once. 


7. CONCLUSIONS 


a) Library materials in a wide variety of formats 
(textual material, recorded sound, movie film, 
slides, and photographs) can be stored on a reflec- 
tive analogue videodisc. 


b) This type of videodisc is, however, primarily 
designed for non-textual material (unless especially 
formatted), such as films and photographs where 
the audiovisual quality is high. 


c) To be legible on an ordinary TV monitor (525 scan 
lines) the textual material must be enlarged by 
taking multiple photographs: an average of four 
frames per 8 1/2" x 11" sheet of text were required 
to make them legible. This reduces the storage 
space available to a maximum of 27 000 sheets. 
Textual materials that will not be legible regard- 
less of the degree of enlargement are items 
written in pencil, text on yellow paper, and some 
carbon. In general, the images vary according to 
the original item. 


d) There are technical problems that must be over- 
come in converting existing audiovisual material to 
the videodisc format if the items are not designed 
for a TV format; bilingual programs are, in fact, 
two different versions of different length, and high 
quality film, without drop-outs, is not available. 


e) It is possible to use the reflective analogue video- 
disc as a research tool: approximately 27 000 
items of text (more if the items are slides or 
photographs) can be stored on one disk. Retrieval 
can be by known item number or by means of menu 
selection with interactive programming on the 
disk. The retrieval aspect will be enhanced with 
the use of an external computer. The practical 
question of cost per disk depends on the quantity 
made. Another aspect that must be taken into 
account is the considerable effort that is required 
to select library material, to obtain copyright 
clearance, to organize and index it and to provide 
access to it on a computer. Videodisc is a versatile 
storage medium to which access must still be 
provided, 


f) 


g) 


h) 


i) 


Because of limitations in updating’ or revising the 
material on an analogue videodisc, it is useful for 
those applications where multimedia kits could be 
employed -in schools, for instance - where 
material could be selected to answer possible 
topical questions and need not be updated, whereas 
digital videodiscs would be applicable for large 


scale preservation and conservation programs suit- 
able for research. 


The videodisc is a useful public relations tool 
because of its capacity — approximately 60 minutes 
of full-colour TV plus stereo sound playing time or 
108 000 TV frames per two-sided disk; its multi- 
media storage ability; rapid random access; inter- 
active programming permitting user operation; 
continuous mode operation; durability - the 
operator and users may handle without fear of 
damaging the disk; bilingual capability: two sound 
tracks, offering a choice of language; and ease of 
use. 


For larger audiences a large high quality monitor 
should be used instead of a regular TV monitor. 


With regard to combining a videodisc with a micro- 
computer, it is necessary to get professional com- 
puter staff knowledgeable in database design, 
project management, systems analysis and design, 
and microcomputer experience, in that order; to 
know the limitations of the microcomputer system; 
to get clear detailed user requirements or use a 
prototype approach; to use a microcomputer that is 
fast in terms of character string manipulation and 
disk input/output; to use a hard disk instead of 
floppy disk because of the requirement of storage 
space and faster data transfer rate; to use project 
management techniques as if it were a larger 
project; to document the system thoroughly from 
the point of view of the operator, user, and sys- 
tems programmer; and to use application develop- 
ment tools such as a line editor or an application 
programmer assistant software package. 


It is necessary to begin to obtain copyright 
clearance well in advance of filming of materials. 
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BER 


CAV 


CD 


CDAD 


CDROM 


CED 


IN, 


DAD 


DE/CD 


DE/OVD 


DOR 


DRAW 


EEC 
EDAE 


LASER 


LOR 


LOT 


LV 
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APPENDIX 1 
Commonly Used Acronyms 
Bit error rate. 
Constant Angular Velocity: format of 
disk used by most interactive disks em- 
ploying interactive features such as ran- 
dom access and still frame. 


Compact Disc: 4.72-inch diameter disk. 


Compact Digital Audio Disc: 
diameter audio disk. 


4,72-inch 


Compact Disk Read-Only Memory. 


Capacitance Electronic Disk: grooved 
capacitance 12-inch videodisc produced 
and marketed principally by RCA. 


Constant Linear Velocity: format of disk 
used to provide maximum storage and 
playing time. 


Digital Audio Disk: at present, 4.72-inch 
diameter CDADS are the principal physi- 
cal format for digital audio disk. 


Digitally Encoded Compact Disk: com- 
pact disk used to store any form of digital 
data. 


Analogue optical videodisc used to store 
digital data. 


Digital Optical Recording: term normally 
associated specifically with the Megadoc 
system of N.V. Philips. DOR disks are 12- 
inch disks recorded by the DRAW process. 


Direct Read After Write: method of disk 
recording in which tracks/sectors are 
checked for errors immediately after 
writing. 


Error Correction Code. 
Error Detection and Correction. 


Light Amplification by Stimulated Emis- 
sion of Radiations. 


Laser Optical Reflective: the most 
common format of optical disk. These 
disks are read by laser beam reflection. 


Laser Optical Transmissive: disks through 
which laser light can travel, permitting 
reading of the second side of the disk 
without turning the disk over. 


Laservision: 
videodiscs. 


a term connoting laser-read 


ODDD 


OROM 
OVD 
PCM 


VHD 


VER 


WORM 


United States National Television System 
Committee Standard. 


Optical Data Disk: term used for optical 
disks formatted for data, information or 
document storage and retrieval. The 
Philips Megadoc system is one example of 
an ODD system. 


Optical Digital Data Disk; alternatively 
©D3 vor, ODea 


Optical Read Only Memory. 
Optical Videodisc. 
Pulse Code Modulation. 


Video High Density: grooveless capaci- 
tance videodisc system marketed princi- 
pally by Matsushita of Japan and its sub- 
sidiary JVC. It was introduced onto the 
Japanese market in April 1983; no date 
had been announced at the time of writing 
for introduction of the VHD system onto 
the North American market. 


Video Long Play: term sometimes used to 
refer to 12-inch diameter optical reflec- 
tive videodiscs. 


Write Once/Read Many Times; non- 
erasable read-write disks. These disks are 
recorded using the DRAW process. 


APPENDIX 2 


Personnel Involved in the Videodisc 
Demonstration Project 


Project Team 


Sabine Sonnemann, Project Manager 
Rudy Penner, Technical Advisor 
Helmut Kallmann, Music Specialist 
Pat Wardrop, Indexer 

Barney Shum, Programmer 

Harold Sit, Programmer 
Barbara-Ann Chalmers, Programmer 


Ad Hoc Advisory Group 


Drew Cameron - Department of Communications 

Roddy Duchesne - Office for Network Development, 
National Library 

Dennis Mole - Public Archives 

Richard Carver - Public Relations, National Library 

Marta Khan - Cataloguing Branch, National Library 


Production House 


Michael J. Petro Ltd., 
181 Shepherd St. East 
Windsor, Ontario 
N8X 2K4 


National Library Staff - Participants 
a) 'O Canada' 


Nancy Klein - Music Teacher 

Don Carter - Reference Librarian 

Jocelyn Carver - Music Student (daughter of 
Richard Carver) 


b) A Walk Through the National Library 


Beryl Anderson 
Irena Bell 
Jean-Eudes Bériault 
Nancy Brodie 
Lois Burrell 
Sandy Burrows 
Ergun Camlioglu 
Julie Desroches 
Roddy Duchesne 
Monique Dupré 
Cynthia Durance 
Beth Greenwood 
Doreen Guenter 
Missy Hillman 
Michael Hood 
Ruth Lawless 
Bill Murphy 
André Preibish 
Doug Robinson 
Denis Robitaille 
Fay Turner 
Carolyn Walker 
Marie Zielinska 


APPENDIX 3 
Arrangement of Material on the Videodisc 
SIDE A 
FROM EXISTING MATERIAL 


16 mm colour film 35 mm slide/tape 


Canada's National Canadiana 
Library 
17 min. 7 min. 


SIDES 
ORIGINAL PRODUCTIONS 


16 mm film 16 mm film 


A Walk 
Through The History of 'O Canada! 
the National 
Library Film exa Recordings of 
'O Canada' 
Ke eo HStp$] HH 1 
7 min. 5 min. 7 )5 min. 


1250 frames 


21 min. 
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APPENDIX 4 


Indexing of the 'O Canada' Segment 
of the Videodisc 


Purpose of index: To provide specific subject access 
to the 'O Canada’ material (both visual and sound 
track) on the videodisc. 


Length of contract: November 2, 1981 - March 31, 
1982. 


Process: November 2, 1981 - January 31, 1982. 


The first three months of the contract were spent 
assisting the chief of the Music Division in the selec- 
tion, supplementation and organization of '0 Canada’ 
material. This included the preparation of a chronolo- 
gy, a bibliography, a discography, a list of radio and 
TV programs, and films, and a chart of editions and 
arrangements. These lists and charts had to be 
processed through the word processor, and in some 
instances, translated, in order to be ready for the final 
photographic format. 


During the same period, discussions took place with 
the Cataloguing Branch regarding the selection and 
use of access terms, elements of style; and with the 
programmer regarding the microcomputer's character- 
istics and limitations which would affect the develop- 
ment of access terms. 


A preliminary file of access terms was developed as 
the material was selected, examined and organized. 


The methodology of the index structure and control 
was defined and the materials needed for this were 
designed and obtained (ie., worksheets for index input 
into the computer). 


The week of January 18-22, 1982, was spent preparing 
the material for photography: gathering together 
Originals, such as books and journals, numbering and 
marking photocopies of these, and preparing typed 
source statements. 


Photography of 'O Canada’ material took place from 
January 25 to January 28, 1982. As the items were 
photographed the actual frame size was marked on 
photocopies of the material. As the frame is the 
equivalent of the page, indexing to specific frame 
could not be done until this process was completed. 


Indexing: February 1 - March 15, 1982. 


Each frame was assigned a Frame Number Indicator 
(FNI) made up of the section number (roman numeral), 
the item number (assigned sequentially 1-275) and the 
frame letter (A-Z). Each frame was represented by a 
work sheet, headed by the FNI. 


Assignment of access terms to each frame of each 
item proceeded in numerical sequence 1-275. 


Access terms were recorded on: 
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1) a worksheet for input into the microcomputer; 


2) the alphabetically-organized control card file. 
This file holds all access terms assigned, with the 
location indicator (FNI) for each use of the term. 


The cross reference file of 'see' and 'see also' terms 
was developed as the access terms were assigned. 
These cross-references were selected in order to 
inform the user of the preferred term: 


Recordings. See/voir Sound recordings 


or the preferred filing order: 


Nordheimer (A. and S.). See/voir A. and S. 


Nordheimer 


or to notify the user of the material on the same topic 
in the alternate language: 


Copyright. See also/voir aussi Droit d'auteur 
Droit d'auteur. Voir aussi/see also Copyright 


or to direct the user to further relationships between 
the material, or more specific terms: 


Copyright. See also/voir aussi Public domain 
Droit d'auteur. Voir aussi/see also Domaine public 


or as a form of 'guide card’: 


Composer of 'O Canada'. See/voir Lavalée, Calixa 
- composer 


The 260 items of 'O0 Canada' material photographed 
and the 15 items recorded on the sound track gener- 
ated 1252 access terms, 267 cross-reference terms, 
and 151 numerical terms. 


Integrated index: 
interfiled. 


English and French access terms 


In the first two days of indexing, it became apparent 
that an integrated index was essential in order to 
avoid the massive and potentially misleading index 
that would have resulted if access terms had been 
assigned in one language only, and the total index had 
then been translated. Three types of material used in 
the 'O Canada! section dictated this decision: 


1) material only in English, or conversely, only in 
French; 


2) material in English (assigned an individual item 
number), which had been translated into French 
and which had been photographed as a separate 
item, with its own item number (for example, 
House of Commons Debates/Débats de la Chambre 
des communes); 


3) material in which both languages appear side by 
side (for example, Bills of the House of Commons). 


Therefore, access terms were assigned in the language 
of the material indexed, and cross-reference cards 


were prepared which direct the user to the access 
term used in the other language. Thus, a unilingual 
user Can select items in one languages only; a bilingual 
user can select items in both languages and gain 
access to the totality of information on that topic 
contained on the videodisc. ede 


As indexing proceeded, a running list of English terms 
assigned was compiled. During the six-week indexing 
process this list was sent twice to the Translation 
Section, which was most cooperative in preparing the 
equivalent French access terms. <a 


In several instances the only difference between an 
English access term and a French access term was an 
accent: 


Commemoration 
Commémoration 


Legislation 
Législation 


Terms were assigned in both languages, and the neces- 
sary cross-reference cards prepared. 


Note: This could be an area of confusion or complica- 
tion if the computer has problems accepting and 
repeating French accents. 


Terms which are the same in both languages: 
Composition 
have been modified in one or the other language: 


Composition - achévement 
Composition - completion date 


Access Terms 


Access terms were developed largely from the mate- 
rials. However, wherever possible, terms consistent 
with Canadiana subject headings were used. 


Royal tours. See/voir Visits of state 


'O Canada' as an access term (i.e., the title of the 
national anthem) was not used for several reasons: to 
increase specificity; to keep access terms as short as 
possible (for the computer's sake); to avoid grouping 
all material in one place. 


The author term 'Canada!' was also avoided for similar 
reasons. Thus the Dept. of External Affairs or the 
Ministere du Secrétariat d'Etat are found in the 'D's 
and the 'M'srespectively. 


In order to allow users to access material from both a 
general or more specific term (depending on their own 
degree of knowledge or interest), both general and 
more specific access terms were assigned to the same 
item in many instances: 


Weir, Robert Stanley - English text 
English texts - Weir 


Lavigne, Arthur - photograph 
Photographs 


Specificity has been provided by a generous use of 
access term modifications, in both languages: 


Lavallée, Calixa - autograph 
Lavallee, Calixa - biographie 
Lavallee, Calixa - biography 


In some subject areas - those of some complexity or 
detail, such as the conflicting versions of the origin of 
‘O Canada," the various accounts of its first perfor- 
mance, or the technical problems of copyright — 
modifiers have been assigned to reflect this detail. 


Composition - Gagnon account 
Composition - LeVasseur account 


First performances - Chouinard account 
First performances - Foran account 


Note: This complexity forced the indexers to do some 
back-checking and adjustment of access terms that 
had been assigned to the early sections of the 
material. The early sections contain more survey 
material — and broader terms seemed suitable. The 
alphabetically organized control card file of access 
terms and locator numbers (FNI) made such back- 
checking a simple matter. 


Some Points of Style 


1) Honorifics were not used. His Honour, the Lt.- 
Gov. Théodore Robitaille is entered as Robitaille, 
Théodore. However a_ cross-reference card 
'Lieutenant-Governors. See/voir Robitaille, 
Théodore' groups such honourables together without 
adding to the length of an individual entry. The 
same form was used for prime ministers, provincial 
premiers and governors general. 


2) The computer code requires the ampersand (&), 
thus it could not be used where it ought to be used 
in corporate names: Whaley, Royce & Co. Ltd. 
becomes Whaley, Royce and Co. Ltd. Nor does 
there appear to be a way of explaining this to the 
user without causing the computer to have indiges- 
tion. 


3) Letter-by-letter alphabetization has been followed. 
Thus J.M. Dent & Sons, Ltd is filed in the 'J's; but a 
cross-reference card Dent (J.M.) and Sons Ltd. 
See/voir J.M. Dent and Sons Ltd assists the user. 


4) Access terms have not been inverted. 'Arrange- 
ment, Orchestral’ is not used. ‘Orchestral arrange- 
ment' is the preferred term. A cross-reference 
card Arrangements. See/voir lists all the relevant 
terms (and in this case, in both languages). 


3) 


5) Included in the access terms are the authors and/or 
editors of books and articles displayed in the 
material, where such names appear on the title 
page or as by-lines. Titles of magazine, journal, 
and newspaper articles have not been indexed. 
However, titles of books, magazines, journals, and 
newspapers have been indexed. The name of the 
city follows a newspaper title, unless it is included 
in that title. 


Guardian, Charlottetown 
Timmins Press 


6) Titles of complete works — books, journals, maga- 
zines, newspapers —have been underlined. Titles of 
complete musical works — for example, Mosaique, 
Die Zauberflote —have been underlined. 


Titles of articles, songs, or any part of a larger 
work, have been given in single quotes. 


Errors 


Once material was photographed there was no way of 
correcting minor typos or errors. However, it was 
considered desirable to flag, in some way, errors in 
information within the printed materials photo- 
graphed. An access term Errors/Erreurs was estab- 
lished, and the modifier of the term provides the 
correct information. 


Errors - Vimy unveiling 1936 referenced to section 
I, frame 81 indicates that the date there given 
(1938) is incorrect. 1936 is the correct date. 


This use of the index to correct errata is practical, 
and could, if necessary, be expanded or updated by 
adding or altering information in the computer. 


Numerical File 


A separate numerical card file was developed. The 
form for entries (dates) is: 


18380 
1880 June/juin 24 


Much of the material has been organized or prepared 
in chronological order (for example, chronology; bibli- 
ography; radio, TV; film; and editions and arrange- 
ments). Such material has been accessed by year, or 
in some instances by year, month (always given in both 
languages) and day. Thus, if a user wishes to see what 
happened to 'O Canada! in 1927, he will be directed to 
the pertinent portion of the chronology, the bibliogra- 
phy, the discography, the radio or TV listing, the 
description of a 1927 use of 'O Canada,' the editions 
and arrangements listings for 1927, music printed in 
1927, and a recording on the sound track that was 
made in 1927. 


Because of a potential problem in the computer sort 


program, date ranges (for example, 1880 June/juin 23- 
25) were avoided. 
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APPENDIX 5 
Project Equipment and Operational Features 


In order to assist in demonstrating the ability of the 
videodisc medium to store and present library mate- 


rials in a variety of formats, the following equipment 
was purchased: 


* 


a DiscoVision videodisc player, model PR78&20-2 
(later upgraded to model 3); 


* a Sony 18-inch colour monitor; 
* a Marantz amplifier; and 


* a umiversal external interface unit for the 
PR7820-2. 


Normally only the colour TV monitor and videodisc 
player are all that is required for a "stand alone" 
system. However, since there were to be a great 
many archival recordings on the disk, it was decided to 
acquire the amplifier and two speakers to provide 
better sound reproduction than would be possible by 
using only the TV monitor. Also, the additional 
equipment allowed for full utilization of the two sound 
tracks or stereo capability of the disk. 


To help show the potential information and retrieval 
Capabilities of a combined videodisc/microcomputer 
system, the following equipment was purchased: 


* an Apple II Plus (48K) microprocessor; 
* two Apple II disk drives for extra storage; 
* an NEC monitor with a green screen; and 


* an Epson printer, model MX100 for computer hard 
copy. 


Operational Features 


The videodisc player incorporates the following opera- 
tional features: 


FRAME DISPLAY - Each frame is uniquely identified 
by a frame number. If desired, these numbers can be 
displayed on the TV screen along with the video 
program. 


FREEZE-FRAME - This operation will cause the pro- 
gram to stop at the frame displayed at the instant the 
button is pushed and will continue to display that 
frame until another mode is selected. 


SCAN (Forward or Reverse) - This mode permits one 
to rapidly move through the program material — in 
either forward or reverse — to find a particular desired 
segment. 


SLOW MOTION (Forward or Reverse) - The speed of 
this function is controlled by a separate control lo- 
cated on the front of the player. The slow motion 


speed can be controlled from normal speed (30 TV 
frames per second) all the way down to a virtual stop. 


STEP-BY-STEP MOTION (Forward or Reverse) - Func- 
tioning only in the Freeze-Frame mode, this function 
permits one to move backward or forward (one frame) 
each time the button is pushed. This mode is used for 
viewing a series of still frames. 


SEARCH -This control is used to obtain rapid access to 
a desired specific frame number. The frame number is 
entered into a register by the use of a numerical key 
pad on the Remote Control and then the SEARCH 
button is pressed. 


AUTOSTOP - This mode is a programmed STOP which 
requires entry of a desired frame number from the 
Remote Control number key pad. While the program 
is playing, the desired frame number is entered into 
the register and the AUTOSTOP button is pressed. 
When the player arrives at the desired frame number, 
it will stop and go into the Freeze-Frame mode. 


DUAL AUDIO - The videodisc carries two separate 
audio channels which can be used for stereo sound or 
dual language.programming. The player permits the 
selection of either one or both of these channels. 


USER PROGRAMMING CAPABILITY - It is possible 
for the user to enter a multiple step program into the 
player by using the Remote Control key pad. This 
program would make use of the previously described 
features in a desired sequence keyed to individual 
frame numbers. 


PRE-PROGRAMMED CAPABILITY - The player has 
the capability of reading, storing and running programs 
which may be included on certain videodiscs. If you 
play such a self-programmed disk, the player will 
automatically read and execute the program without 
any special action required of the operator. 


DIRECT COMPUTER INTERFACE - The machine 
provides a special connector which permits access to 
the internal microcomputer from an_ external 
computer. 


EXTERNAL SYNCHRONIZATION - If it is desired that 
the machine work into a video network, it can be 
externally synchronized to studio Composite Sync and 
Color Subcarrier through convenient terminals. 


REJECT - This function cancels any of the operating 


modes, returning the disk to the load position and 
stopping motor rotation. 
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APPENDIX 6 


Programming the Apple I 
for 
a Combined Videodisc/Microcomputer 
Information Retrieval System 


by 
Barney Shum 
Harold Sit 


for 


Public Services Branch 
National Library of Canada 


INTRODUCTION 


This report has been prepared by the second set of 
programmers who continued the task of programming 
the Apple II microcomputer for the videodisc project 
after the first programmer departed before the work 
was finished. The work was continued under con- 
straints such as much less time to complete the task 
than if they had joined the videodisc team at the 
beginning of the project; the inability of an Apple II to 
accommodate two active programmers at one time; 
the necessity to continue with the BASIC programming 
language; the lack of adequate documentation on the 
programming that had been done; and the lack of a 
detailed statement of user requirements. Also, the 
new programmers had to familiarize themselves with 
the Apple II microcomputer and its time-consuming 
systems documentation. 


1. SYSTEM DESIGN 


The system designer's job is to take the users! objec- 
tives and information requirements and balance them 
with the constraints to produce a system which will be 
of some practical use to the user. This section will 
detail the objectives, requirements, constraints, and 
the final data organization which was decided on and 
the reasons why. 


1.1 Users' Objective 


To demonstrate the information storage and retrieval 
Capabilities of a combined videodisc-microcomputer 
system. 


1.2 Users' Requirements 


a) To have automated interactive access to the 
information in the manual file on the subject 'O 
Canada' via a microcomputer. This implies that 
some sorting order must be determined and that 
random access is required. 


b) To be able to find a given term on the file and 


view its related videodisc frames automatically 
via the microcomputer. 
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c) Tobe informed of related index terms in the file. 


d) The system must provide for French and English 
users. 


e) The system must be user-friendly in terms of ease 
of use and recovery from user input errors. 


f) In terms of ongoing data file administration, the 
data file will be considered static with the excep- 
tion of certain references from an index term toa 
frame. The capability must exist to delete refer- 
ences from an index term to a given frame number 
for later flexibility for demonstration purposes 
and to demonstrate the feature. 


1.3 Constraints 


a) An operational system had to be available by 
May 15, 1983. 


b) The personnel resources for programming were not 
to exceed 300 person-hours. (This was revised to 
400 person-hours early in the project.) 


c) The project had to use only the existing hardware 
and system software. This includes: 


* an Apple II Plus microcomputer with 64K of 
memory, two 140K floppy disk drives, and a 
VIDEX board that provided an 80 column 
display and allowed the French character set; 


* Applesoft BASIC, Integer BASIC or 
JOYNSKE JANIE 


Apple 


* standard Apple DOS; 


* hardware and software interfaces to the video- 
disc; and 


* videodisc system (Pioneer PR7820-3 videodisc 
player, monitor, speakers, amplifier, etc.). 


d) The response time target was to be approximately 
five seconds. Response time is defined as the 
time from the actual entering of the user's input 
to the time the first character appears on the 
screen. 


e) The data file had to reside on at most four 
diskettes. 


1.4 Users' View of the Data 


The user interface to the system was designed so that 
the users' view of the data is really quite simple. The 
main file consists of sorted unique index terms. 
English and French terms are interfiled. The sorting 
rules are as follows: 


a) Upper and lowercase letters are treated the same. 


b) French characters are equivalent to their English 
counterparts, 


c) Numeric characters are lower in value than alpha- 


betic characters, therefore, they file before the 
alphabetic characters. 


d) The blank character is lower in value than any 
visible character. 


e) All punctuation is ignored except the hyphen, 
f) The hyphen is treated as a blank. 
g) Consecutive blanks are treated as one blank, 


The user can search and browse through this file as 
described in the Users' Guide section in: this report. 
The file is a wrap-around file which means that if the 
user is browsing and goes past the end of the file the 
system automatically starts at the beginning again. 
The system indicates related index terms or directs 
the user to other index terms by displaying "see" or 
"see also" cross references along with the display of 
the specified index term. The "see also" cross refer- 
ences tie the English and French terms together. 


Each index term has associated with it a list of frame 
numbers. When a specific index term has been identi- 
fied to the system, the user can then browse through 
the associated frame numbers, pick a number and view 
the corresponding videodisc frame at the same time. 
All user input is via the microcomputer. 


Although the index terms for the music selections of 
'O Canada’ are in the main file, the corresponding 
frame numbers are not. These will have to be 
accessed via the videodisc system. 


1.5 Physical Data Organization 


The physical data organization which allows the sys- 
tem to do what it does and make it look easy may 
seem a little convoluted at first. The rationalization 
of it follows its description. 


1.5.1 Physical record structure 


The physical data record is made up of the following 
data elements: 


a) The sort form of the index term — this field is 
machine generated from the original data input. 
This form of the index term is used by the system 
to determine where the index term should sort in 
relationship with the other index terms. It 
follows the sorting order described in Section 1.4. 
This form of the index term is of varying length 
up to a machine limitation of 255 characters. 


b) The display form of the index term — this field is 
the original data input and is of varying length, up 
to a machine maximum of 255 characters. 


ie) 
~~ 


Count of frame numbers — this is a total count of 
the frame numbers associated with the index term 
and can contain any value up to the machine 


maximum for integers which is well beyond the 
practical limit. 


d) A list of frame numbers — each frame number can 
be any number up to the machine maximum for 
integers which would be well beyond the practical 
limit. The number of frame numbers in the list 
must correspond to the preceding field. 


1.5.2 Physical file structure 


Even though, logically, the file appears to the user to 
be one large file, it is actually a number of small 
sequential (using the Apple DOS definition of sequen- 
tial) subfiles. Each subfile contains as its first record 
a count of the data records in the subfile. There are 
approximately ten records in a subfile. The file name 
for each subfile is the word "FILE" linked together 
with a number indicating its relative order in the 


logical file (for example, "FILE23" for the 23rd subfile 
in the system). 


1.5.3 File access method 


The file access method is simply a variation of the 
Indexed Sequential Access Method (ISAM). A system 
index called "SYSTEM INDEX" is used to access the 
logical sequential file in a pseudo-random order. This 
index contains the count of the number of index 
records as its first record. The following system index 
records contain the sort forms of the last record in 
every data subfile. 


When a user inputs an index term, the corresponding 
sort form of the user's index term is generated, and a 
binary search for this index term is done on the system 
index. From this the appropriate data subfile can be 
determined. A sequential search is then made in the 
data subfile to find the first index term which is 
greater than or equal to the user supplied index term. 
A display of that area of the logical file is created and 
shown to the user. 


1.5.4 Data organization consideration 


The major factors governing the data organization 
were as follows: 


* _users' requirements; 
* the hardware and system software constraints; and 
* the time constraint. 
Because the user has specified that a sorting order 
would be required and given that the Apple micro- 
computer was not designed for character string manip- 


ulations, it was felt that to save processing time, he 
sort form for every index term should be stored in the 


data record. 
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Because the index term lengths varied widely, because 
the only type of files available on the operating 
system which allowed varying length records was 
sequential files and because diskette space was at a 
premium, it was given that sequential files had to be 
used. A very quick analysis of the data showed that 
the average record size was much smaller than the 
maximum. Spanned records were not used due to the 
relative complexity and the time constraint. 


A variation of ISAM was used to retain the option to 
include data administration functions. 


The system index is kept in main memory to speed up 
search time by eliminating disk accesses. 


The choice of the number 10 for the number of records 
in a subfile was not arbitrary. There were two factors 
governing the choice of this number. One was the 
diskette limit of four and the system limit for the 
maximum files allowed per diskette of 100, and the 
other factor was that a sequential search had to be 
done within the subfile. The first factor meant that 
the system could have a limit of 400 subfiles. The 
second factor indicated that there should be a rela- 
tively small number of records in a subfile. We were 
informed that there were approximately 4000 terms; 
therefore, given the above limitations, we chose the 
best possible number. 


The system is written in Applesoft BASIC primarily 
because the intermediate data files had already been 
created in the corresponding operating system. Given 
the time constraint, this seemed to be the logical 
alternative. 


2. OPERATIONAL PROCEDURES 


a) The videodisc player must first be connected to 
the Apple microcomputer as follows: 


i) Connect the ribbon cable from the Serial 
Interface Adapter (SIA) to the connector on 
the back of the videodisc player. 


ii) Plug one end of the RS-232 cable (the grey 
one) to the connector on the back of the 
Apple microcomputer. Connect the other 
end to the second cable from the SIA. Note 
that the two ends of the RS-232 cable are 
different: one male and one female. 


iii) Plug the SIA's power supply into the power 
bar. 


b) Set up the videodisc player (see the operator's 
manual). Place the 'O Canada’ disk into the 
player and press the PLAY button. The videodisc 
player will go into PROGRAM mode. If the 
Apple microcomputer is to control the videodisc 
player, the player must not be in PROGRAM 
mode. Press the CLR/HALT button on the 
Remote Control Unit (RCU) to exit PROGRAM 
mode. 


44 


c) Set up the Apple microcomputer (see Apple 
operations manual) including connecting disk 
drives. 


d) The 'O Canada! Information Display software can 
now be run as follows: 


i) Make sure that no power is applied to the 
Apple microcomputer yet. The power 
switch is on the back of the Apple micro- 
computer. 


ii) Turn on power on the Apple monitor. 


iii) Connect the black video cable from the 
back of the microcomputer to the grey 
cable from the back of the monitor. 


iv) Insert the 'O Canada!’ Information Display 
diskette. 

v) Turn on power on the Apple micro- 

computer. 


vi) The software is now initializing. After 
about 30 seconds, the Introduction screen 
should appear on the monitor. At this point, 
you may type CTRL z and then the number 
3 to enable the French character set. 


vii) Remove the 'O Canada! Information Display 
diskette. 


viii) Insert the 'OCanada' Index Volume | 
diskette into Drive 1 and the 'O Canada’ 
Index Volume 2 into Drive 2. 


ix) The system is now ready for use. Follow the 
instructions on the screens. 


3. USERS' GUIDE 


This section describes how to use the National Li- 
brary's Videodisc system. The system is composed of 
an Apple II microcomputer, a Pioneer (PR7820-3) 
videodisc player, and the videodisc containing the 
'O Canada' stills. The function of the system is to 
retrieve a specific 'O0 Canada' still under the control of 
the Apple II computer. 


3.1 System Overview 


There are two files in the system: the more than 1200 
stills of text stored on the videodisc, and the Index 
Term file. Each index term record contains a heading 
(name, subject, date, etc.) and a list of associated 
stills represented as "frame numbers." The videodisc 
player stores information in frames which can be 
accessed by their frame numbers. 


The Apple II computer provides the retrieval capabil- 
ity to find a particular index term and to cause the 
videodisc player to display the associated frame(s). 


3.2 System Dialogue 


This section covers general procedures for communi 
cations with the Public Services Branch videodisc system 


Each time you want to use the system, you must !o 
and initialize the software. The procedures fo 
starting the system are described in the Operatior«! 
Procedures section. 


The system uses a self-instructive mode of comn 
cation. On any screen you are given a number of 
possible responses to the system and a brief e» 
tion of each response. The advantage of this mode c 


dialogue is that the user does not have to memori: 
the syntax of a command language. 


| 


3.2.1 Screen lay-out 


There is a standard lay-out for all screens in the 
system with the exception of the Introduction screen. 
The main features are described below and illustrated 
in Figure 3.1. 


The system displays data in the 16-line communication 
area. 


Figure 3.1 Screen lay-out Communication 


1 Composition - Gagnon account 3 
2 Composition - Lavergne account 2 


3 
4 
5 
6 
7 
8 
9 
0 


1 


***NO INPUT MADE 
Enter number and press RETURN 
? 


OR 's' stop 'f' forward 
't' new term 'b! backward 


Alphabetic codes Instruction line 


Response line Error message 


Below the communication area, there is a line re- 
served for error messages. 


Below the error message line, there is the instruction 
line, where the system indicates how you should re- 
spond to a screen. 


nse line in 

2 number of 
iiphabetic codes in 
e they allow you 


it to take. 


reéen that appears once the software is 


iitialized is the Introduction screen. The 
©$ a brief description of the National Li- 
sc system. 


Language selection 


igure 3.2 Language selection screen 


Which language would you like?/Choisir la 
langue voulue? 


1 English/anglais 
2 frangais/French 


Enter number and press RETURN/Taper le numéro 
et appuyer sur RETURN 
9 


You can use the system in English or in French. This 
means that information which appears on the screen 
(ie., error messages, instructions, and alphabetic codes) 
can appear in English or French. The system will ask 
for your preferred language. 


The chosen language will not affect the display of 
information from the Index Term file. If your chosen 
language is French, an English Index Term will display 
in English. 


3.2.4 Errors and error messages 


The system is extremely user-friendly. You do not 
have to be afraid of entering a wrong answer. The 
system will notify you when you've made an error, and 
give an idea of the reason why. The following is the 
list of error messages and their explanations. 


Message 
1 NO INPUT MADE 


Meaning and action 
You did not enter any 


text. Enter one of the 
possible responses. 
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2 INVALID CODE The alphabetic code 
you've entered is not 
one from the bottom 
of screen. Enter one 


of the possible codes. 


3 NUMBER OUT OF RANGE Only those numbers 
displayed are valid. 
Select one from the 
screen. 


HAS OCCURRED; UNABLE crashed. Restart the 
TO CONTINUE system and, if the 
problem still occurs, 
call your programmer. 


3.3 Searching 


To begin searching the Index Term File, you must give 
the system a search term. The search term may be 
entered in upper or lower case letters. The search 
term may be any combination of displayable charac- 
ters (blank, alphanumeric, and punctuation). 


When presented with the following screen, type in the 
desired search term. 


Figure 3.3 Enter search term 


Enter search term and press RETURN 
5 


OR 's' stop 


3.3.1 Index Term File display 


The system responds with a ten-line file display of the 
index terms in alphabetical sequence. The second line, 
ie., line number 2, corresponds most closely with the 
search term entered. 


The number at the far right of each line indicates the 
number of frames associated with that particular 
index term. 
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Figure 3.4 Index Term File display 


1 Composition - Gagnon account 3 
2 Composition - Lavergne account 2 


) 2 


5 
4 
5 
6 
7 
8g 
9 
1 


Enter number and press RETURN 
2 


OR 's'' stop 'f' forward 
't' new term '‘b! backward 


When the desired index term is located in the title 
display, enter the line number (at the left of the 
search term) associated with that entry to display the 
Complete Index Term screen. 


The alphabetic codes at the bottom of the screen may 
also be used. 


s (stop) - to end your use of the system. 
t (new term) - to select a different search term. 


f (forward) - to browse forward through the Index 
Term File. The index term which 
appeared as the last index term on the 
initial file dislay now appears as the 
Linst Inde xaucehme Onwethessnewareale 
display. 


b (backward) - to browse backward through the Index 
Terme tiles Themindexsstermeswhich 
appeared as the first index term on 
the initial file display now appears as 
the last index term on the new file 
display. 


3.3.2 Complete Index Term display 


The content of this screen contains the full index 
term, cross references, and the frame numbers. 


The purpose of this screen is to allow you to display on 
the videodisc monitor the frames associated with the 
index term. The system automatically presents the 
first frame of the index term as soon as you have 
picked the index term. By first, we mean the order in 
which the frames are physically stored on the file, 
which may not be in any numeric sequence. 


The system formats the index term and the associated 
frame numbers on the microcomputer monitor as in 
Figure 3.5, 


Figure 3.5 Complete Index Term display 
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DISPLAYING frame: 115 


Enter number and press RETURN 
i 


OR's' stop ‘a’ next frame  ''g' scroll list forward 
't' new term 
'w' show file 


The index term occupies the first four lines of the 
screen, with the first line indented by five spaces and 
the other lines starting in the first character position. 
The index term may be split onto the next line when 
the first line is full. 


Below the index term, there may be a list of asso- 
ciated frame numbers. The list is divided into four 
columns of eight frame numbers. Each frame number 
has a list number which is used for referencing. An 
asterisk appears beside the frame which is currently 
being shown on the videodisc monitor. Also, there is a 
line which shows the currently displayed frame 
number. 


Any of the frames in the list may be displayed by 
entering its list number. 


The alphabetic codes at the bottom of the screen may 
also be used. 


s (stop) - to end your use of the system. 
t (new term) - to select a different search term. 
w (show file) - to return to your original index term 


file display. 


a (next - to display the next frame in the list. 

frame) When the current frame is the last 
one, this code will not appear on the 
screen. 

p (previous - to display the previous frame in the 

frame) list. When the asterisk is beside the 


first frame, this code will not 
appear on the screen. 


g (scroll list to show the next part of the list if 

forward) the list has more than 32 frame 
numbers. When you've reached the 
end of the list, this code will not 
appear on the screen. 


d (scroll list - to show the previous part of the list 
backward) if the list was scrolled forward. 


When the screen shows the top of 
the list, this code will not appear on 
the screen. 


4, VIDEODISC PLAYER INTERFACE 


This section describes in general the use of the 
Pioneer videodisc player with the Serial Interface 
Adapter (SIA) and the Apple II microcomputer with the 
Apple Communications Card. Also documented are 
the problems encountered when the model PR7820-2 
player was upgraded to the model PR7820-3 player. 


Much of the detail information can be found in the 
following documents: 


* PR7820-3 Programming Reference Guide; 


* Application Note no. 128 - Use and Operation of 
the Serial Interface Adapter (SIA) for PR7820-3; 


* 


Driver Documentation for the Apple/UEI Inter- 
face to the DVA PR7820-2 Videodisc Player; 


* Communications Interface Card - Installation and 
Operating Manual; and 


*  DiscoVision System Manual. 


4,1 Components Overview 


The videodisc player may be attached to an external 
computer via the bidirectional data link interface, for 
control of the player operation. The Apple II micro- 
computer does not have the capability to connect 
directly to the player, but instead uses an indirect 
link, as shown in the diagram below. 


Parallel Serial 
Link Link 
Videodisc —-—!| SIA |<—-— Apple Il 
Player 
(Non-standard (RS232) 
Protocol) re 
Communications 


Card 
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The SIA provides an interface between the Apple II 
and the videodisc player. The SIA communicates with 
the Apple II using the standard RS232 communications 
protocol. Additionally, the SIA supports the PR78&20-3 
nonstandard communications protocol, providing a 
complete Apple II/PR7820-3 link. The Apple II 
requires a Communications Card to send and receive 
data on the serial link. Because the SIA is configured 
as a "TERMINAL", the Apple II must use a "null" 
modem cable to connect to the SIA. 


The data format on the serial link is 8 bits plus 2 stop 
bits, and the transmission speed is 300 BAUD. 


4.2 Programming Requirements 


There was already existing Apple/player interface 
software for controlling the PR7820-2, the prede- 
cessor of the PR7820-3. Unfortunately, the PR7820-2 
had slightly different operating features. It required 
the use of the Universal External Interface (UEI), not 
the SIA. It also could not recognize many of the 
commands in the instruction set for the PR78&20-3. 
These factors made the existing software driver 
unworkable for many operations. 


The software has many commands for controlling the 
operations of the videodisc player. It was found that 
the "INIT" command, which initializes the player, 
wouldn't work for the PR7820-3. The "SEARCH" 
command, though, did work, and it was the only 
essential command needed in order for the videodisc/- 
microcomputer information retrieval system to func- 
tion. The other commands were not tried because of 
the lack of time. Because the full capability of the 
software driver was not utilized, it means the user has 
to ensure that the videodisc player is in the STOP 
mode and is not under the control of any videodisc 
program. It seems that Apple II can not send com- 
mands to the player if the player is in the PROGRAM 
mode. 


An attempt was made at writing a software driver 
specifically for the PR7820-3 and the SIA. The 
attempt failed because of: 


* lack of time; 


* lack of documentation for the SIA; and 
* lack of troubleshooting tools; a device to monitor 
and record the communications on the data links 
would be very helpful. 


It was found, though, that commands typed in via the 
Apple keyboard were successfully received and acted 
on by the player. The attempted software driver did 
manage to get the player to do a few operations, such 
as putting the player into the PLAY and STOP modes. 
It could not command the player to search for a 
particular frame -— the most crucial function. It 
remains to be determined why the attempted software 
driver failed. 
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a) 


b) 


c) 


a) 


c) 


a) 


POSSIBILITIES WITH LESS STRINGENT TIME 
CONSTRAINTS 


A more detailed analysis of the users' require- 
ments. 


A significant improvement in response time of the 
system. 


Additional options or ease-of-use features such 
as: 


* command chaining capabilities; 


* cross reference indicator on the Index Term 
File Display screen; 


* a Cross Reference Display screen; 


* automatic combining of all frame numbers from 
all cross references; 


* integrated sound recordings index. 


POSSIBLE SOLUTIONS TO IMPROVING SYSTEM 
RESPONSE TIME 


Purchase a BASIC language compiler. This will 
take the source code which was written by the 
programmer and produce machine code which will 
be directly executable rather than interpreting 
the source code at run time. This should speed up 
things significantly. 


Purchase a hard disk. A hard disk can retrieve 
information more quickly than a floppy disk unit. 
The application requires many accesses to the 
disk, therefore, it makes sense to purchase a hard 
disk. 


Optimize the microcomputer system's operating 
system. A version of an Apple-compatible Disc 
Operating System (DOS) is available which claims 
to be twice as fast as the DOS supplied by Apple. 


RECOMMENDATIONS FOR SIMILAR FUTURE 
PROJECTS 


The features of a microcomputer appropriate for 
this type of application would include the 
following: 

* speed at least twice as fast as the Apple 
microcomputer for character string manipu- 
lations in terms of CPU instruction cycle time; 

* 16-bit architecture; 

* 64K-128K of RAM storage which is expandable; 


* 5M - 10M of secondary memory storage; 


* 100K bytes/sec transfer rate from secondary 
storage; 


b) 


c) 


d) 


e) 


f) 


8. 


* 80 x 24 character display; and 


* user-definable character set. 


The language Should allow structured pro- 
gramming. PASCAL might be a good choice if an 
appropriate compiler could be found for it. 


An off-the-shelf package should be identified 
which would most closely satisfy the requirements 
and then be customized. 


In lieu of any package, a general DBMS package 
should be investigated and if an applicable DBMS 
is found, an application could be built using it. 


In lieu of any DBMS, a general purpose DBMS 
should be developed and then specific applications 
could be developed with it. To develop a general 
purpose DBMS and an application similar to the 
Public Service Branch's project would require 
approximately three person-years. 


Other software required would be application 
development tools, such as editors, debuggers, and 
other application programmer aids. 


CONCLUSIONS 


For projects involving microcomputers: 


a) 


b) 


c) 


d) 


e) 


f) 


8) 


h) 


Get professional computer staff knowledgeable in 
data base design, project management, systems 
analysis and design, and microcomputer experi- 
ence, in that order. 


Know the limitations of the microcomputer 
system. 


Get clear detailed user requirements or use a 
prototype approach. If the latter, beware of 
future requirements which may not be possible 
with the hardware/system software configuration. 


The microcomputer should be fast in terms of 
character string manipulations and disk I/O. 


Get a hard disk. Bibliographic data tends to take 
up a lot of space. The capacity of a hard disk is 
at least an order of magnitude greater than a 
floppy drive. A bibliographic application also 
requires many references to information on 
secondary storage. The data transfer rate of a 
hard disk far exceeds a floppy drive. 


Use project management techniques as if it were 
a larger project. 


Document the system thoroughly from the point 
of view of the operator, user, and systems 
programmer. 


Use application development tools such as a line 
editor, or an application programmer assistant 
software package. 
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APPENDIX 7 


Prepared by Carolynn Robertson, Library Documenta- 
tion Centre, National Library of Canada. 


Reading List 


Andrews, M., Griffin, J. and D. Mole. Study of the 
Practical Application of Videodisc Technology in 
the Public Archives. [Ottawa: Public Archives 
Canada], 1981. 5 leaves. 


Baryla, Christiane. "Un vidéodisque interactif a la 
Bibliotheque Sainte-Genevieve." Bulletin des 
bibliothéques de France. 28(4), July-August 1983. 
p. 373-382. 


Bibliography of the Literature on Optical Storage 
Technology. Edited bya Jamess aR. Park. 
Washington, D.C.: WSs Dept. of Commerce, 
National Bureau of Standards, 1983. 174 p. 


Boss, Richard W. "Optical Digital Discs as Mass 
Storage Media." Videodisc/Videotex. 3(2), Spring 
1983. p. 127-132. 


Broussard, G. "Le vidéodisque: généralités et apercu 
sur quelques domaines d'application." Documenta- 
liste. 16(3), May-June 1979. p. 112-117. 


Bruckmann, Denis. "Vidéodisques, banques d'images: 
quelques expériences américaines." Documenta- 
liste. 21(1), January-February 1984. p. 14-17. 


Canadian Library Association. Information Services 
Co-ordinating Group. '"Videodiscs: A Revolution 
That Isn't." Canadian Library Journal.  39(6), 
December 1982. p. 357-364. 


Farrington, Jean Walter. "Video Disc: A Versatile 
New Storage Medium." The Serials Librarian. 7(2), 
Winter 1982. p. 35-40. 


Goldstein, Charles M. "Computer-based Information 
Storage Technologies." In Annual Review of Infor- 
mation Science and Technology. Vol. 19. White 
Plains, N.Y.: Published by Knowledge Industry 
Publications, Inc. for American Society for Infor- 
mation Science, 1984. p. 65-96. 


Gt. Brit. British Library. Optical Video Disc Tech- 
nology and Applications: Recent Developments in 
the U.S.A., by R. Barrett. London: The Library, 
1982. 43p. (Library and Information Research 
Report; no. 7). 


Gt. Brit. British Library. Further Developments in 
Optical Disc Technology and Applications, by 
R. Barrett. London: The Library, 1984. (Library 
and Information Research Report; no. 27). 


Horder, Alan. Video Discs: Their Application to 
Information Storage and Retrieval. 2nd_ ed. 
Hertford, Eng.: National Reprographic Centre for 
Documentation, Hatfield Polytechnic, 1981. 50 p. 
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Kobelski, Pamela G. Optical Disk Storage Technology: 
A Bibliography. Monticello, Ill.: | Vance Biblio- 
graphies, 1983. 12 p. (Public Administration 
Series -- bibliography; P-1320). 


Laurent, Brigitte. "L'utilisation des vidéodisques dans 
la documentation iconographique.". Documenta- 
liste. 20(3), May-June 1983. p. 98-100. 


LeClercq, Angie. "Videodisc Technology: Equipment, 
Software, and Educational Applications." Library 
Technology Reports. 17(4), July/August 1981. 
p. 293-324. 


Lunin, Lois F. and Judith Paris, eds. '"Videodisc and 
Optical Disk: Technology, Research, and Applica- 
tions." Journal of the American Society for Infor- 
mation Science. 34(6), November 1983. p. 405- 
440, 


Maes, Robert. "Du vidéodisque au disque optique 
numérique." Documentaliste. 20(1), January- 
February. 1983. p. 28-30. 


Mole, Dennis. The Video Disc: A Pilot Project of the 
Public Archives of Canada. [Ottawa: Public 
Archives Canada], 1980. 19 leaves. 


Mole, Dennis and Josephine Langham. Pilot Study of 
the Application of Video Disc Technology at the 
Public Archives of Canada [Ottawa: Public 
Archives Canada], 1982. 1 v. 


Nugent, William R. "Applications of Digital Optical 
Disks in Library Preservation and Reference." 
International Journal of Micrographics & Video 
Technology. 3(1), 1984. p. 59-61. 


Optical Disk Strategies for Electronic Publishers: A 
Research Report Prepared for LINK Continuous 
Information Services Clients. New York: LINK 
Resources Corp., 1984. 87 p. (Electronic Informa- 
tion Program; no. 0096). 


Optical Memory News. No. 12, November-December 
1983- » Sani brancisco, aCalitce Rothchild 
Consultants, 1983- 

Continues Optical Memory Newsletter. 1982-1983. 


Riddick, John. "Videodisc Technology: Developments 
1980-1982." Library Hi Tech. 1(1), Summer 1983. 
p. 93-96. 


Rothchild, Edward S. "Optical Memory: Data Storage 


by Laser." Byte. 9(11), October 1984. p. 215-216, 
ZVS-222,, 2243 


Schipma, Peter B. "Videodisc for Storage of Text." 
Videodisc/Videotex. 1(3), Summer 1981. p. 168- 
172. 


Sigel, Efrem, Schubin, Mark and Paul F. Merrill. Video 
Discs: The Technology, the Applications and the 


Future. White Plains, N.Y.: Knowledge Industry 
Publications, 1980. 183 p. 


Sonnemann, Sabine S. "The Videodisc as a Library 
Tool." Special Libraries. 74(1), January 1983. p. 
7-13. 

Also reprinted in Readings in Technology, edited by 
Nancy M. Viggiano. New York: Special 
Libraries Association, 1984. p. 177-183. 


Sonnemann, Sabine S. "Videodisc: A New Resource 
for Library Information Storage and Retrieval." 
International Journal of Micrographics & Video 
Technology. 2(3), 1983. p. 169-181. 


Videodisc and Optical Disk. 4(2), 1984-  . Westport, 
Conn.: Meckler Pub., 1984- é 
Continues Videodisc/Videotex. 1981-1984. 


Videodisc News. Arlington, Va.: Videodisc Services, 
Inc., 1980- 


Videodiscs: A Selective List of References, 1981- 
November 1983. Compiled by Ellen Jones and Jean 
Wheeler. Toronto: The Library, Faculty of Library 
and Information Science, University of Toronto, 
1983. 7 p. (Bibliography; no.2) 


Walter, Gerry. Video Disks in the Automated Office? 
Silver Spring, Md.: National Micrographics Asso- 
ciation, 1982. 126 p. 


Wood, R. Kent and Robert D. Woolley. An Overview 
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